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(54) LIQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control flying characteristics of a liquid while the liquid is adapted to be stably 
discharged without reducing the life of a bubble generating means (heating resistor 13). 
SOLUTION: A liquid discharge apparatus includes a head 1 1 which has a plurality of liquid discharge parts arranged 
side by side in a specific direction including liquid chambers 12 for storing the liquid to be discharged, heating resistors 
13 arranged inside the liquid chambers 12 for generating bubbles into the liquid in the liquid chambers 12 by an energy 
supply, and nozzles 18 for discharging the liquid in the liquid chambers 12 in accordance with the generation of 
bubbles by the heating resistors 13. The heating resistor 13 is divided to two in one liquid chamber 12. The energy is 
supplied to the two heating resistors 13 in one liquid chamber 12, and moreover, the energy is applied differently when 
the energy is supplied to one heating resistor 13 and when it is supplied to the other heating resistor 13. Flying 
characteristics of the liquid discharged from the nozzles 1 8 are controlled by the difference. 
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CU\IMS 



[Claim(s)] 
[Claim 1] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor, a difference is prepared in how to give the 
energy when supplying energy to said at least one gassing means and said other at least one gassing means, and the 
flight property of the liquid breathed out by the difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor, energy is supplied to said gassing means so 
that time amount and the time amount which air bubbles come to generate into a liquid with said other at least one 
gassing means may have [ which air bubbles come to generate into a liquid with said at least one gassing means ] time 
difference, and the flight property of the liquid breathed out by the time difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 3] 

The liquid room in which the liquid which should be breathed out is held, 

The gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy while 
constituting a part of at least 1 wall surface of said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field 

In preparation ****** regurgitation equipment, 

A difference is prepared in distribution of the energy on said gassing field when supplying energy to said gassing field, 
and the flight property of the liquid breathed out by the difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 4] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

The main actuation control means which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 

The subactuation control means which makes the liquid which has a different flight property from the flight property of 
the liquid which prepares a difference in how to give the energy when supplying energy to said at least one gassing 
means and said other at least one gassing means while supplying energy to said all gassing means said one liquid 
indoor, and is breathed out by the difference by said main actuation control means breathe out from said nozzle 
Liquid regurgitation equipment characterized by preparation ****** 
[Claim 5] 

In liquid regurgitation equipment according to claim 4, 

When the flight direction of the liquid breathed out by said main actuation control means has shifted from the target, 
said subactuation control means controls the flight property of a liquid so that the flight direction of a liquid approaches 
in said direction of a target. 
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(54) LIQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control flying characteristics of a liquid while the liquid is adapted to be stably 
discharged without reducing the life of a bubble generating means (heating resistor 13). 
SOLUTION: A liquid discharge apparatus includes a head 1 1 which has a plurality of liquid discharge parts arranged 
side by side in a specific direction including liquid chambers 12 for storing the liquid to be discharged, heating resistors 
13 arranged inside the liquid chambers 12 for generating bubbles into the liquid in the liquid chambers 12 by an energy 
supply, and nozzles 18 for discharging the liquid in the liquid chambers 12 in accordance with the generation of 
bubbles by the heating resistors 13. The heating resistor 13 is divided to two in one liquid chamber 12. The energy is 
supplied to the two heating resistors 13 in one liquid chamber 12, and moreover, the energy is applied differently when 
the energy is supplied to one heating resistor 13 and when it is supplied to the other heating resistor 13. Flying 
characteristics of the liquid discharged from the nozzles 1 8 are controlled by the difference. 
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CLAIMS 



(Claim(s)] 
[Claim 1] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor, a difference is prepared in how to give the 
energy when supplying energy to said at least one gassing means and said other at least one gassing means, and the 
flight property of the liquid breathed out by the difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor, energy is supplied to said gassing means so 
that time amount and the time amount which air bubbles come to generate into a liquid with said other at least one 
gassing means may have [ which air bubbles come to generate into a liquid with said at least one gassing means ] time 
difference, and the flight property of the liquid breathed out by the time difference from said nozzle is controlled 
Liquid regurgitation equipment characterized by things. 
[Claim 3] 

The liquid room in which the liquid which should be breathed out is held, 

The gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy while 
constituting a part of at least 1 wall surface of said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field 

In preparation ****** regurgitation equipment, 

A difference is prepared in distribution of the energy on said gassing field when supplying energy to said gassing field 
and the flight property of the liquid breathed out by the difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 4] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

The main actuation control means which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 

The subactuation control means which makes the liquid which has a different flight property from the flight property of 
the liquid which prepares a difference in how to give the energy when supplying energy to said at least one gassing 
means and said other at least one gassing means while supplying energy to said all gassing means said one liquid 
indoor, and is breathed out by the difference by said main actuation control means breathe out from said nozzle 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 5] 

In liquid regurgitation equipment according to claim 4, 

When the flight direction of the liquid breathed out by said main actuation control means has shifted from the target 
said subactuation control means controls the flight property of a liquid so that the flight direction of a liquid approaches 
in said direction of a target. 



Liquid regurgitation equipment characterized by things. 
[Claim 6] 

In liquid regurgitation equipment according to claim 4, 

When the impact location on the record medium of the liquid breathed out by said main actuation control means has 
shifted from the target position, said subactuation control means controls the flight property of a liquid so that the 
impact location of a liquid approaches said target position. 
Liquid regurgitation equipment characterized by things. 
[Claim 7] 

In liquid regurgitation equipment according to claim 4, 

Said subactuation control means controls the flight property of a liquid so that a liquid reaches different 1 or two or 
more different locations from the impact location of the liquid by said main actuation control means. 
Liquid regurgitation equipment characterized by things. 
[Claim 8] 

In liquid regurgitation equipment according to claim 4, 

Said subactuation control means is controlled by controlling the flight property of a liquid so that a liquid reaches 
different 1 or two or more different locations from the impact location of the liquid on the record medium by said main 
actuation control means to make the number of pixels formed because a liquid reaches the target on a record medium 
increase from the number of pixels formed only by said main actuation control means. 
Liquid regurgitation equipment characterized by things. 
(Claim 9] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

The main actuation control means which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 

The subactuation control means which makes the liquid which has a flight property which it is made for how to give the 
energy supplied to said at least one gassing means while supplying energy to said all gassing means said one liquid 
indoor to differ from how to give the energy by said main actuation control means, and is different from the flight 
property of the liquid breathed out by the difference by said main actuation control means breathe out from said nozzle 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 10] 

The liquid room in which the liquid which should be breathed out is held, 

The gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy while 
constituting a part of at least 1 wall surface of said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field 

In preparation ****** regurgitation equipment, 

The main actuation control means which makes a liquid breathe out from said nozzle by supplying energy to said 
gassing field, 

The subactuation control means which makes the liquid which has a different flight property from the flight property of 
the liquid which prepares a difference in distribution of the energy on said gassing field when supplying energy to said 
gassing field, and is breathed out by the difference by said main actuation control means breathe out from said nozzle 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 11] 

In the liquid regurgitation approach of forming two or more gassing means in the liquid interior of a room, making the 
liquid held in said liquid interior of a room by supplying energy to said gassing means generating air bubbles, and 
making the liquid of said liquid interior of a room breathing out from a nozzle with generation of the air bubbles, 
The main actuation control step which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy uniformly, 
It reaches, 

The subactuation control step which changes the flight property of the liquid which prepares a difference in how to give 
the energy when supplying energy to said at least one gassing means and said other at least one gassing means while 



supplying energy to said all gassing means said one liquid indoor, and is breathed out by the difference from said 
nozzle with the flight property of the liquid by said main actuation control step 

******** - the flight property of the liquid breathed out from said nozzle is controlled by things in at least two different 
properties 

The liquid regurgitation approach characterized by things. 
[Claim 12] 

In the liquid regurgitation approach of forming two or more gassing means in the liquid interior of a room, making the 
liquid held in said liquid interior of a room by supplying energy to said gassing means generating air bubbles, and 
making the liquid of said liquid interior of a room breathing out from a nozzle with generation of the air bubbles, 
The main actuation control step which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 
It reaches, 

The subactuation control step which it is made how to give the energy supplied to said at least one gassing means 
while supplying energy to said all gassing means said one liquid indoor differ [ step ] from how to give the energy by 
said main actuation control step, and changes the flight property of the liquid breathed out by the difference from said 
nozzle with the flight property of the liquid by said main actuation control step 

******** - the flight property of the liquid breathed out from said nozzle is controlled by things in at least two different 
properties 

The liquid regurgitation approach characterized by things. 
[Claim 13] 

In the liquid regurgitation approach of establishing the gassing field which constitutes a part of one wall surface of said 
liquid room at least in the liquid interior of a room, making the liquid held in said liquid interior of a room by supplying 
energy to said gassing field generating air bubbles, and making the liquid of said liquid interior of a room breathing out 
from a nozzle with generation of the air bubbles, 

The main actuation control step which makes a liquid breathe out from said nozzle by supplying energy to said gassing 
field so that distribution of the energy on said gassing field may become uniform, 
It reaches, 

The subactuation control step which changes the flight property of the liquid which prepares a difference in distribution 

of the energy on said gassing field when supplying energy to said gassing field, and is breathed out by the difference 

from said nozzle with the flight property of the liquid by said main actuation control step 

******** - the flight property of the liquid breathed out from said nozzle is controlled by things in at least two different 

properties 

The liquid regurgitation approach characterized by things. 
[Claim 14] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor, a difference is prepared in how to give the 
energy when supplying energy to said at least one gassing means and said other at least one gassing means, and it 
controls by the difference to make the liquid breathed out from said nozzle reach at least two different locations. 
Liquid regurgitation equipment characterized by things. 
[Claim 15] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

While supplying energy to said all gassing means said one liquid indoor The time amount which air bubbles come to 
generate into a liquid with said at least one gassing means, Energy is supplied to said gassing means so that time 
amount may have [ which air bubbles come to generate into a liquid with said other at least one gassing means ] time 



difference, and it controls by the time difference to make the liquid breathed out from said nozzle reach at least two 
different locations. 

Liquid regurgitation equipment characterized by things. 
[Claim 16] 

The liquid room in which the liquid which should be breathed out is held, 

The gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy while 
constituting a part of at least 1 wall surface of said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field 

In preparation ****** regurgitation equipment, 

A difference is prepared in distribution of the energy on said gassing field when supplying energy to said gassing field, 
and it controls by the difference to make the liquid breathed out from said nozzle reach at least two different locations. 
Liquid regurgitation equipment characterized by things. 
[Claim 17] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

The main actuation control means which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 

While supplying energy to said all gassing means said one liquid indoor A difference is prepared in how to give the 
energy when supplying energy to said at least one gassing means and said other at least one gassing means. 
According to the difference The subactuation control means which makes the liquid breathed out from said nozzle 
reach the impact location of a liquid when a liquid is breathed out by said main actuation control means, and a different 
location 

Liquid regurgitation equipment characterized by preparation ******. 
[Claim 18] 

In liquid regurgitation equipment according to claim 17, 

When the impact location of the liquid breathed out by said main actuation control means has shifted from the target 

position, said subactuation control means controls the impact location of a liquid so that the impact location of a liquid 

approaches said target position. 

Liquid regurgitation equipment characterized by things. 

[Claim 19] 

In liquid regurgitation equipment according to claim 17, 

When the impact location of the liquid on the record medium of the liquid breathed out by said main actuation control 
means has shifted from the target position, said subactuation control means controls the impact location of a liquid so 
that the impact location of a liquid approaches said target position. 
Liquid regurgitation equipment characterized by things. 
[Claim 20] 

In liquid regurgitation equipment according to claim 17, 

Said subactuation control means controls the impact location of a liquid so that a liquid reaches different 1 or two or 
more different locations from the impact location of the liquid by said main actuation control means. 
Liquid regurgitation equipment characterized by things. 
[Claim 21] 

In liquid regurgitation equipment according to claim 17, 

Said subactuation control means is controlled by controlling the impact location of a liquid so that a liquid reaches 
different 1 or two or more different locations from the impact location of the liquid on the record medium by said main 
actuation control means to make the number of pixels formed because a liquid reaches the target on a record medium 
increase from the number of pixels formed only by said main actuation control means. 
Liquid regurgitation equipment characterized by things. 
[Claim 22] 

The liquid room in which the liquid which should be breathed out is held, 

A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 



room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing means 

In preparation ****** regurgitation equipment, 

Two or more said gassing means are formed in said one liquid interior of a room, 

The main actuation control means which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy, 

The subactuation control means which makes the liquid which it is made how to give the energy supplied to said at 
least one gassing means while supplying energy to said all gassing means said one liquid indoor differ from how to 
give the energy by said main actuation control means, and is breathed out by the difference from said nozzle reach the 
impact location of a liquid when a liquid is breathed out by said main actuation control means, and a different location 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 23] 

The liquid room in which the liquid which should be breathed out is held, 

The gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy while 
constituting a part of at least 1 wall surface of said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field 

In preparation ****** regurgitation equipment, 

The main actuation control means which makes a liquid breathe out from said nozzle by supplying energy to said 
gassing field, 

The subactuation control means which makes the liquid which prepares a difference in distribution of the energy on 
said gassing field when supplying energy to said gassing field, and is breathed out by the difference from said nozzle 
reach the impact location of a liquid when a liquid is breathed out by said main actuation control means, and a different 
location 

Liquid regurgitation equipment characterized by preparation ******. 
[Claim 24] 

In liquid regurgitation equipment given in any 1 term of claim 22 or claim 23 from claim 14 to claim 17, 
The distance between the tip of said nozzle and the impact side of a liquid is held at abbreviation regularity. 
Liquid regurgitation equipment characterized by things. 
[Claim 25] 

In liquid regurgitation equipment given in any 1 term of claim 22 or claim 23 from claim 14 to claim 17, 

The distance between the tip of said nozzle and the impact side of a liquid is held within the limits of 0.5mm - 5mm at 

abbreviation constant value. 

Liquid regurgitation equipment characterized by things. 

[Claim 26] 

In the liquid regurgitation approach of forming two or more gassing means in the liquid interior of a room, making the 
liquid held in said liquid interior of a room by supplying energy to said gassing means generating air bubbles, and 
making the liquid of said liquid interior of a room breathing out from a nozzle with generation of the air bubbles, 
The main actuation control step which makes said ail gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy uniformly, 
It reaches, 

While supplying energy to said all gassing means said one liquid indoor A difference is prepared in how to give the 
energy when supplying energy to said at least one gassing means and said other at least one gassing means. 
According to the difference The subactuation control step which makes the liquid breathed out from said nozzle reach 
the impact location of a liquid when a liquid is breathed out by said main actuation control step, and a different location 
******** - the impact location of the liquid breathed out from said nozzle is controlled by things in at least two different 
locations 

The liquid regurgitation approach characterized by things. 
[Claim 27] 

In the liquid regurgitation approach of forming two or more gassing means in the liquid interior of a room, making the 
liquid held in said liquid interior of a room by supplying energy to said gassing means generating air bubbles, and 
making the liquid of said liquid interior of a room breathing out from a nozzle with generation of the air bubbles, 
The main actuation control step which makes said all gassing means said one liquid indoor breathe out a liquid from 
said nozzle by supplying energy uniformly, 
It reaches, 



The subactuation control step which makes the liquid which make it how to give the energy supplied to said at least 
one gassing means while supplying energy to all said gassing means said one liquid indoor differ from how to give the 
energy by said main actuation control step, and is breathed out by the difference from said nozzle reach the impact 
location of a liquid when a liquid is breathed out by said main actuation control step, and a different location 
******** - the impact location of the liquid breathed out from said nozzle is controlled by things in at least two different 
locations 

The liquid regurgitation approach characterized by things. 
[Claim 28] 

In the liquid regurgitation approach of establishing the gassing field which constitutes a part of one wall surface of said 
liquid room at least in the liquid interior of a room, making the liquid held in said liquid interior of a room by supplying 
energy to said gassing field generating air bubbles, and making the liquid of said liquid interior of a room breathing out 
from a nozzle with generation of the air bubbles, 

The main actuation control step which makes a liquid breathe out from said nozzle by supplying energy to said gassing 
field so that distribution of the energy on said gassing field may become uniform, 
It reaches, 

The subactuation control step which makes the liquid which prepares a difference in distribution of the energy on said 
gassing field when supplying energy to said gassing field, and is breathed out by the difference from said nozzle reach 
the impact location of a liquid when a liquid is breathed out by said main actuation control step, and a different location 
******** -- the impact location of the liquid breathed out from said nozzle is controlled by things in at least two different 
locations 

The liquid regurgitation approach characterized by things. 
[Claim 29] 

In the liquid regurgitation approach given in any 1 term from claim 26 to claim 28, 

The distance between the tip of said nozzle and the impact side of a liquid is held at abbreviation regularity. 

The liquid regurgitation approach characterized by things. 

[Claim 30] 

In the liquid regurgitation approach given in any 1 term from claim 26 to claim 28, 

The distance between the tip of said nozzle and the impact side of a liquid is held within the limits of 0.5mm - 5mm at 
abbreviation constant value. 

The liquid regurgitation approach characterized by things. 
[Claim 31] 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
heater element 

In liquid regurgitation equipment equipped with the head which installed two or more ****** liquid discharge parts in the 
specific direction, 

In said one liquid interior of a room, two or more side-by-side installation of said heater element is carried out in said 
specific direction, 

While supplying energy to said all one heater elements of said liquid interior of a room, a difference is prepared in how 
to give the energy when supplying energy to said one heater element [ at least one ] of said liquid interior of a room, 
and said other at least one heater element, and the discharge direction of the liquid breathed out by the difference from 
said nozzle is controlled. 

Liquid regurgitation equipment characterized by things. 
[Claim 32] 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
heater element 

In liquid regurgitation equipment equipped with the head which installed two or more ****** liquid discharge parts in the 
specific direction, 

In said one liquid interior of a room, two or more side-by-side installation of said heater element is carried out in said 
specific direction, 

While supplying energy to said all one heater elements of said liquid interior of a room The time amount which air 
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bubbles come to generate into the liquid on said one heater element [ at least one ] of said liquid interior of a room, 
Energy is supplied to said heater element so that time amount may have [ which air bubbles come to generate into the 
liquid on said other at least one heater element ] time difference, and the discharge direction of the liquid breathed out 
by the time difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 33] 

In liquid regurgitation equipment according to claim 31 or 32, 

The energy of a different amount is supplied to coincidence to said at least one heater element and said other at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room. 
Liquid regurgitation equipment characterized by things. 
[Claim 34] 

In liquid regurgitation equipment according to claim 31 or 32, 

Two exoergic resistors which have resistance with said two or more of said one same heater elements of the liquid 
interior of a room are connected to a serial, 

The control means for controlling the calorific value of said two exoergic resistors in said two connection paths of an 
exoergic resistor is connected, and it is made for the current value which flows to said one exoergic resistor, and the 
current value which flows to said exoergic resistor of another side to change with said control means, and was made 
for the generating heating values of said one exoergic resistor and said exoergic resistor of another side to differ. 
Liquid regurgitation equipment characterized by things. 
[Claim 35] 

In liquid regurgitation equipment according to claim 31 or 32, 

Two exoergic resistors which have the resistance from which said two or more of said one heater elements of the liquid 
interior of a room differ are connected to a serial, 

It is made to differ so that the current value which the control means which has a switching element for controlling the 
calorific value of said two exoergic resistors in said two connection paths of an exoergic resistor is connected, and 
flows to said one exoergic resistor by actuation of said switching element, and the current value which flows to said 
exoergic resistor of another side may become the same, and the generating heating value of said one exoergic resistor 
and said exoergic resistor of another side is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 36] 

In liquid regurgitation equipment according to claim 31 or 32, 

Among said two or more of said one heater elements of the liquid interior of a room, to said at least one heater element 

and said other at least one heater element, it has time difference and the energy of the same amount or an 

abbreviation same amount is supplied. 

Liquid regurgitation equipment characterized by things. 

[Claim 37] 

In liquid regurgitation equipment according to claim 31, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

The data about the difference in how to give energy for said every liquid discharge part are memorized, and supply of 
the energy to each aforementioned heater element is controlled according to the memorized data. 
Liquid regurgitation equipment characterized by things. 
[Claim 38] 

In liquid regurgitation equipment according to claim 31, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

In order to amend an impact location gap of the liquid by said liquid discharge part when carrying out the regurgitation 
of the liquid to a liquid regurgitation object, the data about the difference in how to give the energy to each 
aforementioned liquid discharge part are memorized, and supply of the energy to each aforementioned heater element 
is controlled according to the memorized data. 
Liquid regurgitation equipment characterized by things. 
[Claim 39] 

In liquid regurgitation equipment according to claim 31, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 



heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

In order to amend the impact location of the liquid of the head proper when carrying out the regurgitation of the liquid to 
a liquid regurgitation object, the data about the difference in how to give the energy to said liquid discharge part for 
every head are memorized, and supply of the energy to each aforementioned heater element is controlled according to 
the memorized data. 

Liquid regurgitation equipment characterized by things. 
[Claim 40] 

In liquid regurgitation equipment according to claim 31, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact Ideation 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object for every regurgitation Rhine of the liquid to said liquid regurgitation object, and to correspond to 
the determined amount of impact location amendments. 
Liquid regurgitation equipment characterized by things. 
[Claim 41] 

In liquid regurgitation equipment according to claim 31, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object at random, and to correspond to the determined amount of impact location amendments. 
Liquid regurgitation equipment characterized by things. 
[Claim 42] 

In liquid regurgitation equipment according to claim 32, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

In order to amend an impact location gap of the liquid by said liquid discharge part when carrying out the regurgitation 
of the liquid to a liquid regurgitation object, the data about said time difference for said every liquid discharge part are 
memorized, and supply of the energy to each aforementioned heater element is controlled according to the memorized 
data. 

Liquid regurgitation equipment characterized by things. 
[Claim 43] 

In liquid regurgitation equipment according to claim 32, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

In order to amend the impact location of the liquid of the head proper when carrying out the regurgitation of the liquid to 
a liquid regurgitation object, the data about said time difference of said liquid discharge part for every head are 
memorized, and supply of the energy to each aforementioned heater element is controlled according to the memorized 
data. 

Liquid regurgitation equipment characterized by things. 
[Claim 44] 

In liquid regurgitation equipment according to claim 32, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 



regurgitation object for every regurgitation Rhine of the liquid to said liquid regurgitation object, and to correspond to 
the determined amount of impact location amendments. 
Liquid regurgitation equipment characterized by things. 
[Claim 45] 

In liquid regurgitation equipment according to claim 32, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object at random, and to become said time difference corresponding to the determined amount of impact 
location amendments. 

Liquid regurgitation equipment characterized by things. 
[Claim 46] 

The liquid room in which the liquid which should be breathed out is field, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
heater element 

In liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which installed 
two or more ****** liquid discharge parts in the specific direction in said specific direction, 
In said one liquid interior of a room, two or more side-by-side installation of said heater element is carried out in said 
specific direction, 

The discharge direction of the liquid which prepares a difference in how to give the energy when supplying energy to 
said one heater element [ at least one ] of said liquid interior of a room and said other at least one heater element while 
supplying energy to said all one heater elements of said liquid interior of a room, and is breathed out by the difference 
from said nozzle for said every head is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 47] 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
heater element 

In liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which installed 
two or more ****** liquid discharge parts in the specific direction in said specific direction, 
In said one liquid interior of a room, two or more side-by-side installation of said heater element is carried out in said 
specific direction, 

While supplying energy to said ail one heater elements of said liquid interior of a room for said every head The time 
amount which air bubbles come to generate into the liquid on said one heater element [ at least one ] of said liquid 
interior of a room, Energy is supplied to said heater element so that time amount may have [ which air bubbles come to 
generate into the liquid on said other at least one heater element ] time difference, and the discharge direction of the 
liquid breathed out by the time difference from said nozzle is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 48] 

In liquid regurgitation equipment according to claim 46 or 47, 

The energy of an amount which is different to said at least one heater element and said other at least one heater 
element among said two or more of said one heater elements of the liquid interior of a room for said every head is 
supplied to coincidence. 

Liquid regurgitation equipment characterized by things. 
[Claim 49] 

In liquid regurgitation equipment according to claim 46 or 47, 

Two exoergic resistors which have resistance with said two or more of said one same heater elements of the liquid 
interior of a room are connected to a serial, 

The control means for controlling the calorific value of said two exoergic resistors in said two connection paths of an 



exoergic resistor is connected, and it is made for the current value which flows to said one exoergic resistor, and the 
current value which flows to said exoergic resistor of another side to change with said control means, and was made 
for the generating heating values of said one exoergic resistor and said exoergic resistor of another side to differ for 
said every head. 

Liquid regurgitation equipment characterized by things. 
[Claim 50] 

In liquid regurgitation equipment according to claim 46 or 47, 

Two exoergic resistors which have the resistance from which said two or more of said one heater elements of the liquid 
interior of a room differ are connected to a serial, 

It is made to differ so that the current value which the control means which has a switching element for controlling the 
calorific value of said two exoergic resistors in said two connection paths of an exoergic resistor is connected, and 
flows to said one exoergic resistor by actuation of said switching element, and the current value which flows to said 
exoergic resistor of another side may become the same, and the generating heating value of said one exoergic resistor 
and said exoergic resistor of another side is controlled for said every head. 
Liquid regurgitation equipment characterized by things. 
[Claim 51] 

In liquid regurgitation equipment according to claim 46 or 47, 

Among said two or more of said one heater elements of the liquid interior of a room, to said at least one heater element 
and said other at least one heater element, it has time difference and the energy of the same amount or an 
abbreviation same amount is supplied for said every head. 
Liquid regurgitation equipment characterized by things. 
[Claim 52] 

In liquid regurgitation equipment according to claim 46, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element for said every head among said two or more of said one 
heater elements of the liquid interior of a room, 

The data about the difference in how to give energy for said every liquid discharge part are memorized, and supply of 
the energy to each aforementioned heater element is controlled according to the memorized data. 
Liquid regurgitation equipment characterized by things. 
[Claim 53] 

In liquid regurgitation equipment according to claim 46, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element for said every head among said two or more of said one 
heater elements of the liquid interior of a room, 

In order to amend an impact location gap of the liquid by said liquid discharge part between said heads when carrying 
out the regurgitation of the liquid to a liquid regurgitation object, the data about the difference in how to give the energy 
to said liquid discharge part for said every head are memorized, and supply of the energy to each aforementioned 
heater element is controlled according to the memorized data. 
Liquid regurgitation equipment characterized by things. 
[Claim 54] 

In liquid regurgitation equipment according to claim 47, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element for said every head among said two or more of said one heater elements of the liquid interior of a 
room ] in time amount and the time amount which air bubbles come to generate into the liquid on said other at least 
one heater element, 

In order to amend an impact location gap of the liquid by said liquid discharge part between said heads when carrying 

out the regurgitation of the liquid to a liquid regurgitation object, the data about said time difference of said liquid 

discharge part are memorized for said every head, and supply of the energy to each aforementioned heater element is 

controlled according to the memorized data. 

Liquid regurgitation equipment characterized by things. 

[Claim 55] 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
heater element 



Implication, 

Said heater element is the liquid regurgitation approach using the head which installed two or more liquid discharge 
parts by which two or more side-by-side installation was carried out in the specific direction in said specific direction in 
said one liquid interior of a room, 

While supplying energy to said all one heater elements of said liquid interior of a room, a difference is prepared in how 
to give the energy when supplying energy to said one heater element [ at least one ] of said liquid interior of a room, 
and said other at least one heater element, and the discharge direction of the liquid breathed out by the difference from 
> said nozzle is controlled. * 
The liquid regurgitation approach characterized by things. 
[Claim 56] 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid interior of a room, and makes the liquid of said 
liquid interior of a room generate air bubbles by supply of energy, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 

heater element 

Implication, 

Said heater element is the liquid regurgitation approach using the head which installed two or more liquid discharge 
parts by which two or more side-by-side installation was carried out in the specific direction in said specific direction in 
said one liquid interior of a room, 

While supplying energy to said all one heater elements of said liquid interior of a room The time amount which air 
bubbles come to generate into the liquid on said one heater element [ at least one ] of said liquid interior of a room, 
Energy is supplied to said heater element so that time amount may have [ which air bubbles come to generate into the 
liquid on said other at least one heater element ] time difference, and the discharge direction of the liquid breathed out 
by the time difference from said nozzle is controlled. 
The liquid regurgitation approach characterized by things. 
[Claim 57] 

In the liquid regurgitation approach according to claim 55 or 56, 

The energy of a different amount is supplied to coincidence to said at least one heater element and said other at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room. 
The liquid regurgitation approach characterized by things. 
[Claim 58] 

In the liquid regurgitation approach according to claim 55 or 56, 

Two exoergic resistors which have resistance with said two or more of said one same heater elements of the liquid 
interior of a room are connected to a serial, 

The control means for controlling the calorific value of said two exoergic resistors in said two connection paths of an 
exoergic resistor is connected, and it is made for the current value which flows to said one exoergic resistor, and the 
current value which flows to said exoergic resistor of another side to change with said control means, and was made 
for the generating heating values of said one exoergic resistor and said exoergic resistor of another side to differ. 
The liquid regurgitation approach characterized by things. 
[Claim 59] 

In the liquid regurgitation approach according to claim 55 or 56, 

Two exoergic resistors which have the resistance from which said two or more of said one heater elements of the liquid 
interior of a room differ are connected to a serial, 

It is made to differ so that the current value which the control means which has a switching element for controlling the 
calorific value of said two exoergic resistors in said two connection paths of an exoergic resistor is connected, and 
flows to said one exoergic resistor by actuation of said switching element, and the current value which flows to said 
exoergic resistor of another side may become the same, and the generating heating value of said one exoergic resistor 
and said exoergic resistor of another side is controlled. 
The liquid regurgitation approach characterized by things. 
[Claim 60] 

In the liquid regurgitation approach according to claim 55 or 56, 

Among said two or more of said one heater elements of the liquid interior of a room, to said at least one heater element 

and said other at least one heater element, it has time difference and the energy of the same amount or an 

abbreviation same amount is supplied. 

The liquid regurgitation approach characterized by things. 

[Claim 61] 



In the liquid regurgitation approach according to claim 55, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

The data about the difference in how to give energy for said every liquid discharge part are memorized, and supply of 
the energy to each aforementioned heater element is controlled according to the memorized data. 
The liquid regurgitation approach characterized by things. 
[Claim 62] 

In the liquid regurgitation approach according to claim 55, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

In order to amend an impact location gap of the liquid by said liquid discharge part when carrying out the regurgitation 

of the liquid to a liquid regurgitation object, the data about the difference in how to give the energy to each 

aforementioned liquid discharge part are memorized, and supply of the energy to each aforementioned heater element 

is controlled according to the memorized data. 

The liquid regurgitation approach characterized by things. 

[Claim 63] 

In the liquid regurgitation approach according to claim 55, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

In order to amend the impact location of the liquid of the head proper when carrying out the regurgitation of the liquid to 
a liquid regurgitation object, the data about the difference in how to give the energy to said liquid discharge part for 
every head are memorized, and supply of the energy to each aforementioned heater element is controlled according to 
the memorized data. 

The liquid regurgitation approach characterized by things. 
[Claim 64] 

In the liquid regurgitation approach according to claim 55, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object for every regurgitation Rhine of the liquid to said liquid regurgitation object, and to correspond to 
the determined amount of impact location amendments. 
The liquid regurgitation approach characterized by things. 
[Claim 65] 

In the liquid regurgitation approach according to claim 55, 

Two or more kinds of differences are prepared in how to give the energy when supplying energy to said at least one 
heater element and said other at least one heater element among said two or more of said one heater elements of the 
liquid interior of a room, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object at random, and to correspond to the determined amount of impact location amendments. 
The liquid regurgitation approach characterized by things. 
[Claim 66] 

In the liquid regurgitation approach according to claim 56, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

In order to amend an impact location gap of the liquid by said liquid discharge part when carrying out the regurgitation 
of the liquid to a liquid regurgitation object, the data about said time difference for said every liquid discharge part are 
memorized, and supply of the energy to each aforementioned heater element is controlled according to the memorized 
data. 



The liquid regurgitation approach characterized by things. 
[Claim 67] 

In the liquid regurgitation approach according to claim 56, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

In order to amend the impact location of the liquid of the head proper when carrying out the regurgitation of the liquid to 
a liquid regurgitation object, the data about said time difference of said liquid discharge part for every head are 
memorized, and supply of the energy to each aforementioned heater element is controlled according to the memorized 
data. 

The liquid regurgitation approach characterized by things. 
[Claim 68] 

In the liquid regurgitation approach according to claim 56, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object for every regurgitation Rhine of the liquid to said liquid regurgitation object, and to correspond to 
the determined amount of impact location amendments. 
The liquid regurgitation approach characterized by things. 
[Claim 69] 

In the liquid regurgitation approach according to claim 56, 

Two or more kinds of time difference is prepared [ which air bubbles come to generate into the liquid on said at least 
one heater element among said two or more of said one heater elements of the liquid interior of a room ] in time 
amount and the time amount which air bubbles come to generate into the liquid on said other at least one heater 
element, 

Supply of the energy to each aforementioned heater element is controlled to determine the amount of impact location 
amendments of the liquid by said liquid discharge part when carrying out the regurgitation of the liquid to a liquid 
regurgitation object at random, and to become said time difference corresponding to the determined amount of impact 
location amendments. 

The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates [ in the liquid regurgitation equipment or the liquid regurgitation approach of making the liquid of 
the liquid interior of a room breathe out from a nozzle ] to the technique which controls the discharge direction (the 
impact location of a liquid) of the liquid from a liquid discharge part in the liquid regurgitation approach using the 
technique which controls the flight property or the impact location of a liquid, liquid regurgitation equipment equipped 
with the head which specifically installed two or more liquid discharge parts, and the head which installed two or more 
liquid discharge parts. 
[0002] 

[Description of the Prior Art] 

Conventionally, the ink jet printer is known as an example of liquid regurgitation equipment equipped with the head 
which installed two or more liquid discharge parts. Moreover, the thermal method which makes ink breathe out using 
heat energy as one of the regurgitation methods of the ink of an ink jet printer is learned. 
[0003] 

As an example of the structure of the printer head chip of this thermal method, heat the ink of a liquid ink room by the 



exoergic resistor arranged in the liquid ink interior of a room, the ink on an exoergic resistor is made to generate air 
bubbles, and the thing which makes ink breathe out with the energy at the time of this gassing is mentioned. And when 
it is formed in the top-face side of a liquid ink room and air bubbles are generated in the ink of the liquid ink interior of a 
room, the nozzle is constituted so that ink may be breathed out from the delivery of a nozzle. 
[0004] 

From a viewpoint of head structure, the serial method which is made to move a printer head chip crosswise [ printing 
paper ), and performs a print, and the Rhine method which has arranged much printer head chips side by side 
crosswise [ printing paper ], and formed the Rhine head for printing paper width of face are held further again. 
[0005] 

Drawing 18 is the top view showing the conventional Rhine head 10. In drawing 18 , although four printer head chips 1 

("N-1", N [ "N" ], 1 [ "N+1" ], "N+2") are illustrated, much printer head chips 1 are installed further in fact. 

[0006] 

Two or more formation of the nozzle 1a which has the delivery which carries out the regurgitation of the ink to each 
printer head chip 1 is carried out. Nozzle 1a is installed in the specific direction, and this specific direction is in 
a g reemen t with the printing paper cross direction. Furthermore, two or more arrangement of this printer head chip 1 is 
carried out in the above-mentioned specific direction. The adjoining printer head chip 1 is arranged so that the pitch of 
nozzle 1a may continue between the adjoining printer head chips 1, while being arranged so that nozzle 1a may face 
each other, respectively (refer to A section detail). 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, there were the following troubles in the above-mentioned Prior art. 

First, in case the regurgitation of the ink is carried out from the printer head chip 1, as for ink, it is ideal to be 
perpendicularly breathed out to the regurgitation side of the printer head chip 1 . However, the regurgitation include 
angle of ink may not become perpendicular according to various factors. 
[0008] 

For example, when sticking the nozzle sheet with which nozzle 1a was formed in the top face of the liquid ink room 
which has an exoergic resistor, the attachment location gap with a liquid ink room and an exoergic resistor, and nozzle 
1a poses a problem. If a nozzle sheet is stuck so that the core of nozzle 1a may be located on a liquid ink room and 
the core of an exoergic resistor, ink will be breathed out at right angles to the regurgitation side (nozzle sheet side) of 
ink, but if a gap arises in the center position of a liquid ink room and an exoergic resistor, and nozzle 1a, ink will no 
longer be perpendicularly breathed out to a regurgitation side. 

Moreover, the location gap by the difference of the coefficient of thermal expansion of a liquid ink room and an 

exoergic resistor, and a nozzle sheet may also be produced. 

[0009] 

When ink is perpendicularly breathed out to a regurgitation side If only theta shifts from a perpendicular, the 

regurgitation include angle of ink, noting that a liquid ink drop reaches an exact location ideally When distance (in the 

case of an ink jet method usually 1-2mm) of a before [ a regurgitation side and a printing paper side (impact side of a 

liquid ink drop) ] is set to H (H is fixed), it is impact location gap deltaL of a liquid ink drop, 

deltaL=Hxtantheta 

It becomes. 

[0010] 

Here, when a gap of the regurgitation include angle of such ink arises, in the case of a serial method, it becomes an 
impact pitch gap of the ink between nozzle 1a, and appears. Furthermore, by the Rhine method, in addition to the 
above-mentioned impact pitch gap, it becomes the impact location gap during the printer head chip 1, and appears. 
[0011] 

Drawing 19 is the sectional view and top view showing the print condition in the Rhine head 10 (what has arranged two 
or more printer head chips 1 in the direction of a list of nozzle 1a) shown by drawing 18 . In drawing 19 , if printing 
paper P is fixed and considered, crosswise [ of printing paper P ] the Rhine head 10 will not move, but will move 
downward from a top in a top view, and will perform a print. 
[0012] 

With the sectional view of drawing 19 , three printer head chips (the Nth, the N+1st, and the N+2nd) 1 are illustrated 
among the Rhine heads 10. 

The example by which there is no gap of a regurgitation include angle as ink inclines the inside of drawing and 
rightward and it is breathed out as ink inclines the inside of drawing and leftward and it is breathed out as an arrow 
head shows a sectional view with the Nth printer head chip 1, and an arrow head shows with the N+1st printer head 
chip 1, and an arrow head shows with the N+2nd printer head chip 1, and ink is breathed out perpendicularly is shown. 



[0013] 

Therefore, with the Nth printer head chip 1 , it shifts on the left of a criteria location, ink reaches the target, it shifts on 
the right of a criteria location with the N+1 st printer head chips 1 , and ink reaches the target. Therefore, ink reaches the 
target in the direction which keeps away mutually between both. Consequently, the field where ink is not breathed out 
is formed between the Nth printer head chip 1 and the N+1 st printer head chips 1 . And crosswise [ of printing paper P ] 
the Rhine head 10 does not move, but is only moved in the direction of an arrow head in a top view. Thereby, the white 
stripe B entered between the Nth printer head chip 1 and the N+1st printer head chips 1, and there was a problem that 
print grace fell in it. 
[0014] 

Moreover, like the above, with the N+1st printer head chips 1, since it shifts on the right of a criteria location and ink 
reaches the target, the field with which ink laps is formed between the N+1st printer head chips 1 and the N+2nd 
printer head chips 1. By this, the image became discontinuity, or it became a color deeper than an original color, Stripe 
C entered, and there was a problem that print grace fell. 
[0015] 

In addition, it is influenced also with the image with which the print of whether a stripe is conspicuous when an impact 
location gap of the above ink arises is carried out. For example, in written form, since there are many null parts, even if 
a stripe enters, it will not be so much conspicuous. On the other hand, even if few stripes enter, it comes to be 
conspicuous [ it is almost full color to all fields and ], in [ of printing paper ] carrying out the print of the photograph. 
[0016] 

The applicant for this patent applies for the application for patent 2001-44157 (henceforth "prior 1") for the purpose of 
generating prevention of the above stripes. Prior 1 is invention which can change the discharge direction of a liquid ink 
drop by preparing two or more heater elements (heater) which can be driven according to an individual in the liquid ink 
interior of a room, and driving each heater element independently, therefore, generating of the above-mentioned stripe 
(the white stripe B or Stripe C) - prior - it was thought that it was solvable 1 . 
[0017] 

however, prior - 1 - two or more heater elements - each - although it is controlling independently and is what 
deflects the discharge direction of a liquid ink drop a subsequent examination - prior - when the approach of 1 was 
adopted, it became clear that there was a problem that the regurgitation of a liquid ink drop may become unstable, is 
stabilized, and a quality print is not obtained. The reason is explained below. 
[0018] 

As indicated by PCT/JP 00/08535 (henceforth "prior 2") for which the applicant for this patent applied according to 
examination of invention-in-this-application persons If the discharge quantity of the liquid ink drop from a nozzle does 
not usually increase in monotone with the increment in the power impressed to a heater element and a predetermined 
power value is exceeded, it will present the inclination which increases rapidly (- of 14 lines 17 line, and 28th page 
Fig. 18 reference of prior 2). Unless in other words it gives the power beyond a predetermined value, the regurgitation 
of sufficient quantity of the liquid ink drop cannot be carried out. 
[0019] 

Therefore, when driving two or more heater elements independently respectively, and only some heater elements tend 
to be driven and you are going to make it breathe out a liquid ink drop, it is necessary to generate heating value 
sufficient by just the drive of some the heater elements for the regurgitation of a liquid ink drop. For this reason, when 
driving two or more heater elements independently respectively and it is going to carry out the regurgitation of the liquid 
ink drop only by some heater elements, it will be necessary to enlarge power given to some of those heater elements. 
Such a situation induces a disadvantageous situation to the miniaturization of the heater element accompanying high- 
resolution-izing in recent years. 
[0020] 

That is, in order to be stabilized and to carry out the regurgitation of the liquid ink drop, the damage in which the heater 
element which will need to make it very high compared with the former, consequently was miniaturized receives the 
amount of energy generation per unit area of each heater element increases. Therefore, the problem that the life of a 
heater element will fall, as a result the life of a head will fall arises. 

Such a problem is also the same as when the technique of a publication is used for the patent No. 2780648 official 

report (henceforth "prior 3"), and the patent No. 2836749 official report (henceforth "prior 4"). 

[0021] 

here - prior - invention whose 3 prevented the satellite (ink ****) -- it is - prior - the point of preparing two or more 
heater elements and making each heater element driving independently although 4 is invention aiming at 
implementation of the stable gradation control - it is - prior - it is common in 1 . 
[0022] 



prior [ these / prior 3 or prior ] - driving one of heater elements (part) among two or more heater elements, and 
carrying out the regurgitation of the liquid ink drop like 4, - prior - it is possible to perform gradation control like the 
publication [ **** / carrying out the deviation regurgitation of the liquid ink drop to 3 like a publication ] to prior 4. 
However, if the power which is extent which can do the stable regurgitation is given to the heater element when the 
heater element miniaturized with high-resolution-izing in recent years is prepared and you are going to make it breathe 
out a liquid ink drop by the drive of only some heater elements, the problem that the life of a heater element will fall will 
arise. 
[0023] 

furthermore, prior - since making the electric energy given to each heater element increase in invention of 4 means 
increase of the minimum liquid ink drop measure - prior - the problem that the gradation control which is the original 
purpose of 4 will become difficult arises. 

moreover ~ reverse - prior » in 4, when the electric energy given to each heater element is reduced, as mentioned 
above, there is a problem that there is a possibility of it being stabilized and stopping being able to carry out the 
regurgitation of the liquid ink drop. 

As mentioned above, with the head which has the heater element miniaturized with high-resolution-izing, if it has a 
Prior art and the technique of prior 1- prior 4, generating of the above-mentioned stripe cannot be prevented. 
[0024] 

Therefore, the technical problem which this invention tends to solve On enabling it to control the flight property or 
impact location of a liquid, and a concrete target, being stabilized without reducing the life of gassing means, such as a 
heater element, and being able to be made to carry out the regurgitation of the liquid For example, in the liquid 
regurgitation approach using liquid regurgitation equipment equipped with the head which installed two or more liquid 
discharge parts, and the head which installed two or more liquid discharge parts, it is enabling it to control the 
discharge direction of a liquid. 
[0025] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means etc. 
The liquid room in which the liquid which should breathe out invention of claim 1 which is one of this inventions is held, 
A gassing means for it to be arranged in said liquid interior of a room, and to make the liquid of said liquid interior of a 
room generate air bubbles by supply of energy, In liquid regurgitation equipment equipped with the nozzle for making 
the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said gassing means said 
gassing means While more than one are prepared in said one liquid interior of a room and supplying energy to said all 
gassing means said one liquid indoor A difference is prepared in how to give the energy when supplying energy to said 
at least one gassing means and said other at least one gassing means, and it is characterized by controlling the flight 
property of the liquid breathed out by the difference from said nozzle. 
[0026] 

moreover, invention of claim 2 as an approach of preparing a difference in how giving the energy when supplying 
energy to at least one gassing means and other at least one gassing means The time amount which air bubbles come 
to generate into a liquid with at least one gassing means, Energy is supplied to a gassing means so that time amount 
may have [ which air bubbles come to generate into a liquid with other at least one gassing means ] time difference, 
and it is characterized by controlling the flight property of the liquid breathed out by the time difference from a nozzle. 
[0027] 

Invention of claim 3 prepares the gassing field which constitutes a part of at least 1 wall surface of the liquid interior of 
a room, prepares a difference in distribution of the energy on the gassing field when supplying energy to the gassing 
field, and is characterized by controlling the flight property of the liquid breathed out by the difference from a nozzle 
further again. 
[0028] 

Furthermore, invention of claim 4 is supplying energy to all the gassing means one liquid indoor. While supplying 
energy to the main actuation control means which makes a liquid breathe out from a nozzle, and all the gassing means 
one liquid indoor A difference is prepared in how to give the energy when supplying energy to at least one gassing 
means and other at least one gassing means. According to the difference It is characterized by having the 
subactuation control means which makes the liquid which has a different flight property from the flight property of the 
liquid breathed out by the main actuation control means breathe out from a nozzle. 
[0029] 

Moreover, a gassing means for invention of claim 9 to be arranged in the liquid room in which the liquid which should 
be breathed out is held, and said liquid interior of a room, and to make the liquid of said liquid interior of a room 
generate air bubbles by supply of energy, In liquid regurgitation equipment equipped with the nozzle for making the 



liquid of said liquid interior of a room breathe out with generation of said air bubbles by said gassing means said 
gassing means By more than one being prepared in said one liquid interior of a room, and supplying energy to said all 
gassing means said one liquid indoor While supplying energy to the main actuation control means which makes a 
liquid breathe out from said nozzle, and said all gassing means said one liquid indoor It is made for how to give the 
energy supplied to said at least one gassing means to differ from how to give the energy by said main actuation control 
means. According to the difference It is characterized by having the subactuation control means which makes the liquid 
which has a different flight property from the flight property of the liquid breathed out by said main actuation control 
means breathe out from said nozzle. 
[0030] 

While invention of claim 10 constitutes a part of liquid room in which the liquid which should be breathed out is held, 
and at least 1 wall surface of said liquid interior of a room, further again In liquid regurgitation equipment equipped with 
the gassing field which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy, and 
the nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
gassing field The main actuation control means which makes a liquid breathe out from said nozzle by supplying energy 
to said gassing field, A difference is prepared in distribution of the energy on said gassing field when supplying energy 
to said gassing field. According to the difference It is characterized by having the subactuation control means which 
makes the liquid which has a different flight property from the flight property of the liquid breathed out by said main 
actuation control means breathe out from said nozzle. 
[0031] 

In the above-mentioned invention **1 Establishing a difference depending on how giving the different 2nd from 
establishing a difference, for example, how giving the 1st, and how giving this 1st [ the ] to how giving the energy when 
supplying energy to at least one gassing means and other at least one gassing means (claim 1 or claim 4), **2 Making 
it time amount and the time amount which air bubbles come to generate into a liquid with other at least one gassing 
means have [ which air bubbles come to generate into a liquid with at least one gassing means ] time difference (claim 
2), **3 By preparing a difference in distribution of the energy on the gassing field when supplying energy to a gassing 
field (claim 3), the flight properties (for example, angular moment which the flight direction, a flight orbit, or the liquid ink 
drop under flight has) of a liquid are controlled. 
[0032] 

By the subactuation control means, or **4 Making it how to give the energy supplied to at least one gassing means 
differ from how to give the energy by the main actuation control means (claim 9), or **5 preparing a difference in 
distribution of the energy on a gassing field the liquid which has a different flight property from the flight property of 
the liquid breathed out by the main actuation control means is made to breathe out from a nozzle 
[0033] 

That is, while making the liquid which has the 1st flight property breathe out, the liquid which has the 2nd flight property 
which has a different flight property from the 1st flight property is made to breathe out by establishing the above- 
mentioned difference or the above-mentioned time difference. Thus, one of flight properties can be given among two or 
more flight properties to the liquid breathed out from the same nozzle. 
[0034] 

Moreover, invention of claim 14, claim 15, claim 16, or claim 17 is controlled by the respectively same means as 
above-mentioned claim 1, claim 2, claim 3, or claim 4 to make the liquid breathed out from a nozzle reach at least two 
different locations. 

Furthermore, invention of claim 22 or claim 23 is made to reach the impact location of a liquid when a liquid is breathed 
out by the main actuation control means, and a different location by the respectively same subactuation control means 
as above-mentioned claim 9 or claim 10. 
[0035] 

That is, while making a liquid reach the 1st location, a liquid is made to reach the 1st location and a different location 
by establishing the above-mentioned difference or the above-mentioned time difference. Thus, the liquid breathed out 
from the same nozzle can be made to reach one of locations among two or more locations. 
[0036] 

Moreover, the heater element which invention of claim 31 is arranged [ heater element ] in the liquid room in which the 
liquid which should be breathed out is held, and said liquid interior of a room, and makes the liquid of said liquid interior 
of a room generate air bubbles by supply of energy, In liquid regurgitation equipment equipped with the head which 
installed two or more liquid discharge parts containing the nozzle for making the liquid of said liquid interior of a room 
which air bubbles generated by said heater element breathe out in the specific direction While two or more side-by-side 
installation is carried out in said specific direction in said one liquid interior of a room and said heater element supplies 
energy to said all one heater elements of said liquid interior of a room A difference is prepared in how to give the 



energy when supplying energy to said one heater element [ at least one ] of said liquid interior of a room, and said 
other at least one heater element, and it is characterized by controlling the discharge direction of the liquid breathed 
out by the difference from said nozzle. 
[0037] 

In invention of claim 31 , a difference is prepared in how to give the energy when supplying energy to at least one 
heater element and other at least one heater element among two or more heater elements of the one liquid interior of a 
room. For example, changing the calorific value produced in at least one exoergic resistor and other at least one 
exoergic resistor and supplying energy with time difference are mentioned. 
[0038] 

And since time amount differs [ which air bubbles come to generate into the liquid on two or more heater elements ] 
when energy is supplied depending on how to give the same energy to two or more of the heater elements when the 
error has arisen, for example, and the resistance of two or more heater elements etc. is not the same, a gap arises in 
the discharge direction of a liquid. 

However, time amount can be made [ which air bubbles come to generate into the liquid on two or more heater 
elements ] into coincidence by preparing a difference in how giving the energy to two or more heater elements in this 
case. Thereby, a gap of the discharge direction of a liquid is improvable. 
[0039] 

Moreover, when there is an impact location gap of a liquid between the liquid discharge parts which adjoin, for example, 
time difference can be prepared [ which air bubbles come to generate into the liquid on two or more heater elements ] 
in time amount by preparing a difference in how giving the energy to two or more heater elements to the liquid 
discharge part of one side or both sides. Thereby, the discharge direction of a liquid can be deflected. And when 
impact location spacing of the liquid between the liquid discharge parts which adjoin, for example is large, impact 
location spacing of a liquid can be adjusted by deflecting the discharge direction of the liquid of one side of the liquid 
discharge part which adjoins so that impact location spacing of a liquid may narrow, or both sides. 
[0040] 

Print grace can be further raised by deflecting the discharge direction of the liquid of a liquid discharge part for every 
Rhine, or deflecting suitably the discharge direction of the liquid by some liquid discharge parts within one line further 
again. 
[0041] 

[Embodiment of the Invention) 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. 

Drawing 1 is the decomposition perspective view showing the printer head chip 11 which applied the liquid 

regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on the barrier layer 16, it is 

disassembling and illustrating this nozzle sheet 17. 

[0042] 

The printer head chip 11 is the thing of the thermal method mentioned above. In the printer head chip 11, the substrate 
member 14 equips one field of the semi-conductor substrate 15 which consists of silicon etc., and this semi-conductor 
substrate 15 with the exoergic resistor 13 (thing for it being equivalent to the gassing means in this invention, or a 
heater element, and making a liquid generate air bubbles by supply of energy) by which deposit formation was carried 
out. the conductor with which the exoergic resistor 13 was formed on the semi-conductor substrate 15 - it connects 
with the external circuit electrically through the section (not shown). 
[0043] 

Moreover, the barrier layer 16 consists of a dry film resist of for example, an exposure hardening mold, and after a 
laminating is carried out to the whole field in which the exoergic resistor 13 of the semi-conductor substrate 15 was 
formed, it is formed by removing an unnecessary part according to a FOTORISO process. A nozzle sheet 17 is stuck 
on the barrier layer 16 further again so that two or more nozzles 18 which have a delivery may be formed, for example, 
it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the location of the 
exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13. 
[0044] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 12 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, the liquid ink room 12 has an effective 
area in a right-hand side front side among drawing 1 , and this effective area and ink passage (not shown) are opened 
for free passage. 
[0045] 



It usually has the liquid ink room 12 equipped with two or more exoergic resistor 13 and each exoergic resistor 13 of a 
100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the control 
section of a printer, and the one above-mentioned printer head chip 11 can be made to breathe out the ink in the liquid 
ink room 12 corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0046] 

That is, in the printer head chip 1 1, ink is filled from the ink tank (not shown) combined with the printer head chip 1 1 at 
the liquid ink room 12. And by passing a short time, for example, the pulse current between 1-3microsec(s), to the 
exoergic resistor 13, the ink air bubbles of a gaseous phase are generated into the part which the exoergic resistor 13 
is heated quickly, consequently touches the exoergic resistor 13, and it is pushed away by the ink of a certain volume 
by expansion of the ink air bubbles (ink boils). The ink of the volume equivalent to the ink in which the above- 
mentioned push of the part which touches a nozzle 18 was kicked is breathed out from a nozzle 18 as a liquid ink drop 
by this, and reaches the target on printing paper by it. 
(0047] 

Drawing 2 is the top view showing more arrangement of the exoergic resistor 13 of the printer head chip 11 in a detail, 
and the sectional view of a side face. The top view of drawing 2 shows the location of a nozzle 18 collectively with the 
dashed line. 

As shown in drawing 2 , with the printer head chip 11 of this operation gestalt, two exoergic resistors 13 are installed in 
one liquid ink room 12. That is, it has the exoergic resistor 13 divided into two in one liquid ink room 12. Furthermore, 
the direction of a list of two divided exoergic resistors 13 is the direction of a list of a nozzle 18 (the inside of drawing 2 , 
longitudinal direction). 
[0048] 

Thus, in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 13 turns into a double value. If the 
exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice as many 
resistance as this will be connected to a serial, and resistance will become 4 times. 
[0049] 

In order to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 13 here. It is for making ink breathe out with the energy at the time of this ebullition. And 
although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few currents by 
making the resistance of the exoergic resistor 13 high. 
[0050] 

Thereby, magnitude, such as a transistor for passing a current, can also be made small, and space-saving-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly, there is a fixed limitation in making thickness of the exoergic resistor 13 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 1 3, or reinforcement (endurance). For this reason, the resistance of the exoergic 
resistor 13 is made high by dividing, without making thickness thin. 
[0051] 

Moreover, when it has the exoergic resistor 13 divided into two in one liquid ink room 12, usually time amount (gassing 
time amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made into coincidence. 
[0052] 

However, usually dispersion in dimensions, such as thickness, completely produces two divided exoergic resistors 13 
not according to the same configuration but according to a manufacture error physically. This will produce gassing time 
difference in two divided exoergic resistors 13. And when this gassing time difference arises, the case where ink does 
not boil in coincidence on two exoergic resistors 13 may arise. 
[0053] 

When time difference arises in the gassing time amount of two exoergic resistors 13, the regurgitation include angle of 
ink becomes less perpendicular, and the impact location of ink will shift from an original location. 
Drawing 3 is a graph which shows the relation between the gassing time difference of the ink by each exoergic resistor 
13, and the regurgitation include angle of ink, when it has a divided exoergic resistor 13 like this operation gestalt. The 
value in this graph is as a result of [ by the computer ] simulation. In this graph, the direction of X is the direction of a 
list of a nozzle 18 (the side-by-side installation direction of the exoergic resistor 13), and the direction of Y is a direction 
(the conveyance direction of printing paper) perpendicular to the direction of X. 
[0054] 

In addition, 0.08micro of time difference sec is equivalent [ with a resistance difference ] to about 6% of dispersion in 
the example shown in drawing 3 , although the data of this graph have taken gassing time difference along the axis of 
abscissa for 0.04micro of this time difference sec 3% with a resistance difference. 



[0055] 

Thus, since the regurgitation include angle of ink becomes less perpendicular when gassing time difference arises, the 
impact location of a liquid ink drop shifts from an original location. 

So, this property is used and the gassing time amount of two divided exoergic resistors 13 was controlled by this 

operation gestalt. 

[0056] 

In this invention, a means to make two or more exoergic resistors 13 of all in one liquid ink room 12 breathe out a liquid 
ink drop from a nozzle 18 by supplying energy (uniformly) is called a "main actuation control means." namely, when it 
has the exoergic resistor 13 divided into two in one liquid ink room 12 like this operation gestalt By supplying the same 
quantity of energy (power) to coincidence to the exoergic resistor 13 divided into two So that time amount (gassing 
time amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled may become theory top 
coincidence In other words, the ink on the exoergic resistor 13 divided into two is boiled, and the control which makes a 
liquid ink drop breathe out from a nozzle 18 is called the main actuation control means so that the regurgitation include 
angle of ink may become perpendicular to the impact side of ink theoretically. 
[0057] 

On the other hand, although the point which supplies energy to two or more exoergic resistors 13 of all in one liquid ink 
room 1 2 is the same as the main actuation control means The time amount which air bubbles come to generate into 
the liquid on at least one exoergic resistor 13 among these exoergic resistors 13, It carries out supplying energy to 
each exoergic resistor 13 so that time amount may have [ which air bubbles come to generate into the liquid on other 
at least one exoergic resistor 13 ] time difference etc. [ whether a difference is prepared in how to give the energy 
when supplying energy to at least one exoergic resistor 13 and other at least one exoergic resistor 13, and ] It is made 
for how to give the energy to at least one exoergic resistor 13 to differ from how to give the energy to the exoergic 
resistor 13 by the main actuation control means. Or according to the difference (or time difference) the flight property 
(the flight direction ~) of the liquid ink drop breathed out by the main actuation control means If the liquid ink drop 
which has a different flight property from the angular moment which a flight orbit or the liquid ink drop under flight has is 
said with the means made to breathe out from a nozzle 18, and another expression A means to make the liquid ink 
drop breathed out from a nozzle 18 reach the impact location of a liquid ink drop when a liquid ink drop is breathed out 
by the main actuation control means, and a different location is called a "subactuation control means." 
[0058] 

Since an error is in the resistance of the exoergic resistor 13 divided into two, and gassing time difference arises in two 
exoergic resistors 1 3 by this in not being the same value, if only the main actuation control means is used, the 
regurgitation include angle of ink will become less perpendicular, and the impact location of a liquid ink drop will shift 
from an original location. However, the gassing time amount of two divided exoergic resistors 13 is controlled using a 
subactuation control means, and it becomes possible by making gassing time amount of two exoergic resistors 13 into 
coincidence to make perpendicular the regurgitation include angle of a liquid ink drop. 
[0059] 

Next, it explains whether the regurgitation include angle of a liquid ink drop is set up so that it can adjust how much. 
Drawing 4 is the sectional view of the side elevation showing relation with printing paper P with a nozzle 18. 
In drawing 4 , in the case of the usual ink jet printer, although the tip of a nozzle 18 and the distance H between 
printing paper P (impact side of a liquid ink object) are about 1-2mm as mentioned above, they assume distance H 
uniformly to hold to 2mm of abbreviation. Here, it is necessary to abbreviation regularity to hold distance H because the 
impact location of a liquid ink drop will be changed, if distance H is changed. That is, when a liquid ink drop is breathed 
out at right angles to the field of printing paper P from a nozzle 18, even if it changes distance H somewhat, the impact 
location of a liquid ink drop does not change. On the other hand, when the flight property of a liquid ink drop is changed 
as mentioned above and the deviation regurgitation of the liquid ink drop is carried out, the impact location of a liquid 
ink drop is because it becomes a different location with fluctuation of distance H. 
[0060] 

Moreover, when resolution of the printer head chip 1 1 is set to 600DPI, it is impact location spacing (dot space) of the 
liquid ink drop i, 

25.40x1000/ 600**42.3 (micrometer) 
It becomes. 

And it is the maximum movable amount, then deflecting angle theta (deg) of a dot in the 75%, i.e., about 30 
micrometers, 

tan2theta=30/2000"0.015 
It is since it becomes, 
theta**0.43 (deg) 



It becomes. 
[0061] 

In addition, the number of control signals for having made the maximum movable amount of a dot into 75% to move a 
dot, when using a 2-bit signal for a control signal is set to four. And in order to make the dot from the nozzle 18 which 
adjoins in this range follow, since it was rational to have set the distance between four dots as three fourths of one dot 
pitches (42.3 micrometers) (= 75%), it set the maximum movable amount to 75% of one dot pitch with this operation 
gestalt. 
[0062] 

Here, in order to obtain the deflecting angle of 0.43 (deg) from the result shown by above-mentioned drawing 3 , the 
gassing time difference of about 0.09microsec is needed. This is equivalent to about 6.75% of resistance difference. 
Moreover, as for the above-mentioned distance H, it is preferably desirable to hold to abbreviation constant value 
within the limits of 1mm - 3mm still more preferably within the limits of 0.5mm - 5mm. 
When the above-mentioned distance H is smaller than 0.5mm, the maximum movable amount of the dot by the 
deviation regurgitation of a liquid ink drop becomes small, and it becomes impossible to fully obtain the merit of the 
deviation regurgitation. It is because it is in the inclination for impact location precision to fall, on the other hand when 
distance H exceeds 5mm (guessed because the effect of the air resistance of a liquid ink drop becomes large during 
flight of a liquid ink drop.). 
[0063] 

Next, the example in the case of deflecting the discharge direction of a liquid ink drop is explained more concretely. 
Drawing 5 is the conceptual diagram showing the 1st operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors 13. This 1st operation gestalt is controlled to supply the energy of a 
different amount to coincidence. That is, the stabilization regurgitation of a liquid ink drop can be planned, controlling 
the discharge direction of a liquid ink drop by supplying the energy of a different amount to coincidence, since sufficient 
amount of gross energy supplied to the exoergic resistor 13 divided into two for the stabilization regurgitation of a liquid 
ink drop is securable. 
[0064] 

moreover, the energy amount of supply to each exoergic resistor 1 3 - the amount of energy for the stabilization 
regurgitation - since it ends with one half extent about - the conventional technique and prior - 1 and prior - the 
problem produced in 3 and prior 4 is not generated. Although this maintains the amount of gross energy which this 
invention does not drive each exoergic resistor 13 respectively independently, and is supplied to each exoergic resistor 
13, it is because it is a thing based on the description of this invention of resulting in change to exoergic distribution of 
an exoergic field (field on the exoergic resistor 13 divided into two). 
[0065] 

In drawing 5 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 divided into two, respectively. 
Moreover, it is constituted that a current can be flowed and possible [ an outflow ] out of the connection path (midpoint) 
of resistance Rh-A and Rh-B. Resistance Rx is resistance for deflecting the discharge direction of a liquid ink drop 
further again. Here, Resistance Rx and Switch Swb play a role of a control means for controlling the calorific value of 
resistance Rh-A and Rh-B. Furthermore, a power source VH is a power source for passing a current to each resistance 
Rh-A, Rh-B, and Rx. 
[0066] 

In drawing 5 , if Switch Swa is turned ON when it is assumed that there is no resistance Rx, or when Switch Swb is 
connected to neither of the contacts, a current will flow from a power source VH to resistance Rh-A and Rh-B (a 
current does not flow for Resistance Rx). And when the resistance of resistance Rh-A and Rh-B is the same, the 
heating value generated in resistance Rh-A and Rh-B becomes the same, 
[0067] 

On the other hand, since the current values which flow to resistance Rh-A and Rh-B differ when Switch Swb is 
connected to one of contacts and Switch Swa is turned ON, the heating value generated to both is different. For 
example, since a current passes along the parallel connection part of resistance Rh-A and Rx, and the current which 
flowed these parts further joins and it passes along resistance Rh-B when Switch Swb is connected to an upper 
contact among drawing, the current value which flows to resistance Rh-A becomes smaller than the current value 
which flows to resistance Rh-B. It can be made smaller than the heating value in which resistance Rh-B generates by 
this the heating value which resistance Rh-A generates. 
[0068] 

Here, according to the resistance of Resistance Rx, resistance Rh-A and resistance Rh-B can set up the ratio of the 
heating value generated, respectively free. Thereby, since time difference can be prepared in the gassing time amount 
of resistance Rh-A and resistance Rh-B, the discharge direction of a liquid ink drop can be deflected according to this. 



In addition, like the above, if Switch Swb is connected to a lower contact among drawing, relation contrary to the above 
is materialized and the current value which flows to resistance Rh-A can be made larger than the current value which 
flows to resistance Rh-B. 
[0069] 

If an above-mentioned example explains, when establishing 6.75% of difference, it is the relation between Rh (= Rh- 
A=Rh-B) and Rx, 

(RhxRx)/(Rhx (Rh+Rx)) =Rx/(Rh+Rx) 

=1-0.0675=0.9325 

It is since it becomes, 

Rx**13.8xRh 

It becomes. 

[0070] 

Therefore, if the exoergic resistor 13 divided into two is connected, the current value which flows to the exoergic 
resistor 13 divided into two by the change of Switch Swb is changeable, by this, time difference can be prepared in the 
gassing time amount of resistance Rh-A and resistance Rh-B, and the discharge direction of a liquid ink drop can be 
deflected in a circuit equivalent to the circuit shown in drawing 5 . 
[0071] 

Drawing 6 is the conceptual diagram showing the 2nd operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors 13. This 2nd operation gestalt is controlled to supply the energy of the 
same amount or an abbreviation same amount to different time amount to the exoergic resistor 13 divided into two. 
[0072] 

Since it is maintainable in the amount to which a liquid ink drop is stabilized and can carry out the regurgitation of the 
amount of gross energy given to the exoergic resistor 13 at the time of the regurgitation of a liquid ink drop even if such 
The description of this invention of resulting in change to exoergic distribution of an exoergic field can be demonstrated 
maintaining the amount of gross energy supplied to the exoergic resistor 13 by preparing time difference in the energy 
supply to each exoergic resistor 1 3, while being stabilized and being able to carry out the regurgitation of the liquid ink 
drop. 
[0073] 

In drawing 6 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 divided into two, respectively. 
Moreover, a current flows only to resistance Rh-A, when only Switch Swa is turned ON, and when only Switch Swb is 
turned ON, it is constituted so that it may flow only to resistance Rh-B. 

Thereby, if Switches Swa and Swb are turned ON with time difference, time difference can be prepared [ which a liquid 
ink drop comes to boil on resistance Rh-A and Rh-B ] in time amount. Thereby, the discharge direction of a liquid ink 
drop can be deflected according to time difference. 
[0074] 

Drawing 7 is the conceptual diagram showing the 3rd operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors 13. This 3rd operation gestalt is having enabled it to set the current value 
difference which flows to resistance Rh-A and resistance Rh-B as four kinds, and enables it to set up the discharge 
direction of four liquid ink drops. 
[0075] 

In drawing 7 , resistance Rh-A and resistance Rh-B are each resistance of the exoergic resistor 13 carried out 2 ****s, 
respectively, and both resistance is the same value with this operation gestalt. Moreover, the current is constituted 
possible [ an outflow ] out of the connection path (midpoint) of resistance Rh-A and resistance Rh-B. Each three 
resistance Rd is resistance for deflecting the discharge direction of a liquid ink drop further again. Furthermore, Q is a 
transistor which functions as a switch of resistance Rh-A and resistance Rh-B. Moreover, C is the input section of a 
binary control input signal (it is T only when passing a current). L1 and L2 are C-MOS and the NAND gate of a binary 
input, respectively, and B1 and B-2 are the input sections of the binary signal ("0" or T) of each NAND gate of L1 and 
L2 further again, respectively. In addition, as for NAND gates L1 and L2, a power source is supplied from a power 
source VH. NAND gates L1 and L2 play a role of a control means for controlling the calorific value of resistance Rh-A 
and Rh-B in these three resistance Rd of each, Transistor Q, the input sections C and B1 and B-2, and a list. 
[0076] 

Between the resistance Rx shown in drawing 5 here, and the resistance Rd shown in drawing 7 , 
Rx=2Rd/3 
****** is realized. 
It follows, 

Rd**1.5x13.8xRh=20.7xRh 



Then, 675% of difference can be given. 
[0077] 

First, in drawing 7 , since both the input values of NAND gates L1 and L2 are set to "1 , 1" when C= 1 is inputted while 
inputting B1=1 and B-2=1, the output value is set [ both ] to "0." Therefore, a current does not flow for Resistance Rd 
but the current by the power source VH flows only to resistance Rh-A and resistance Rh-B. Here, since the resistance 
of resistance Rh-A and resistance Rh-B is equal, the current value which flows to resistance Rh-A and resistance Rh-B 
is equal. 
[0078] 

Subsequently, although a current flows all over drawing and to a NAND gate L1 side since each output value of NAND 
gates L1 and L2 is set to "1" and "0", respectively when B1=0, B-2=1, and C= 1 are inputted, a current does not flow to 
a NAND gate L2 side. In this case, the current value which flows to resistance Rh-B becomes 2Rd/(Rh+2Rd), when the 
current value which flows to resistance Rh-A is set to 1 . Here, it will be set to 0.977 (an about 2.3% decrease) if 
Rd**20.7Rh is substituted. 
[0079] 

Moreover, since each output value of NAND gates L1 and L2 is set to "0" and "1", respectively when B1=1, B-2=0, and 
C= 1 are inputted, a current does not flow all over drawing and to a NAND gate L1 side, but a current flows only to a 
NAND gate L2 side. In this case, if the current value which flows to resistance Rh-B becomes Rd/(Rh+Rd) and 
Rd**20.7Rh is substituted when the current value which flows to resistance Rh-A is set to 1, it will be set to 0.954 (an 
about 4.6% decrease). 
[0080] 

Since each output value of both of NAND gates L1 and L2 is set to "1" further again when B1=0, B-2=0, and C= 1 are 
inputted, a current flows to the both sides in drawing and by the side of NAND gate L1 and L2. In this case, if the ** 
value style which flows to resistance Rh-B becomes 2Rd/(3Rh+2Rd) and Rd**20.7Rh is substituted when the current 
value which flows to resistance Rh-A is set to 1, it will be set to 0.933 (an about 6.7% decrease). 
[0081] 

In addition, although illustration is omitted in drawing 7 , the current which flowed from Resistance Rd to NAND gates 
L1 and L2 is constituted so that it may flow to the ground (GND) of the power circuit for making NAND gates L1 and L2 
drive, respectively. 
[0082] 

Drawing 8 makes the above result a table. Thus, according to the input value of B1 and B-2, the current value which 

flows to resistance Rh-B to the current value which flows to resistance Rh-A is changeable. 

And in the example of drawing 7 , the amount which is equivalent to 75% of one dot pitch in the time of B1 =1 and B- 

2=1 50% of one dot pitch 25% of one dot pitch at the time of B1 =0 and B-2=0 at the time of the criteria location of a dot 

then B1=0, and B-2=1 can be moved at the time of B1=1 and B-2=0. 

[0083] 

Drawing 9 is the conceptual diagram showing the 4th operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors 13, and shows the modification of drawing 7 . 
In the example shown in drawing 7 , since the electrical potential difference of a power source VH is impressed to 
NAND gates L1 and L2, an usable PMOS transistor (high pressure-proofing) needs to be used for these NAND gates 
L1 and L2 also on the electrical potential difference of a power source VH, and the degree of freedom of selection of a 
transistor narrows on a design. For this reason, the transistors Q2 and Q3 of the same class as a transistor Q1 are 
formed, and it was made to drive with low voltage, respectively, as shown in drawing 9 . Thereby, driver voltage of the 
gates ( drawing 9 AND gate) L1 and L2 can be made low. In addition, the AND gates L1 and L2 play a role of a control 
means for controlling the calorific value of resistance Rh-A and Rh-B in each three resistance Rd, transistors Q1 , Q2, 
and Q3, the input sections C and B1 and B-2, and a list. 
[0084] 

Moreover, although the resistance of resistance Rh-A and resistance Rh-B was made the same in the example of 
drawing 7 , the resistance of resistance Rh-A was made smaller than the resistance of resistance Rh-B in the example 
of drawing 9 . 

In this case, it is in the condition (condition that a current does not flow to three resistance Rd) that transistors Q2 and 
Q3 do not operate, and when a current flows to resistance Rh-A and Rh-B, respectively, the current value which flows 
to resistance Rh-A and Rh-B, respectively is the same. Therefore, since the resistance of resistance Rh-A is smaller 
than the resistance of resistance Rh-B, the direction of resistance Rh-A serves as calorific value smaller than 
resistance Rh-B. And in this case, it sets up so that a liquid ink drop may reach one half of the locations of the 
maximum movement magnitude of a liquid ink drop from the criteria location of an impact location. 
[0085] 



Drawing 10 is drawing explaining the value of an input B1 and B-2, and the impact location of a liquid ink drop. As 
shown in drawing 10 , with this operation gestalt, the impact location of a liquid ink drop is changeable into four 
locations, but at the time of B1=0 and B-2=0, among drawing, it has set up so that a liquid ink drop may reach most 
left-hand side (default). 
[0086] 

And when B1=1 and B-2=0 are inputted, a current flows also to two resistance Rd by which the series connection is 
carried out to the transistor Q3 (a current does not flow for the resistance Rd connected to the transistor Q2). 
Consequently, the current value which flows to resistance Rh-B becomes smaller than the time of inputting B1=0 and 
B-2=0. However, the current value which flows to resistance Rh-A is smaller than the current value which flows to 
resistance Rh-B even in this case. 
[0087] 

Next, a current flows to the B1=0 and B-2= resistance Rd side connected to the transistor Q2 when 1 is inputted (a 
current does not flow for two resistance Rd by which series connection was carried out to the transistor Q3). 
Consequently, the current value which flows to resistance Rh-B becomes still smaller than the time of inputting B1=1 
and B-2=0. And the current value which flows to resistance Rh-B becomes smaller than the current value which flows 
to resistance Rh-A in this case. 
[0088] 

Furthermore, when B1=1 and B-2=1 are inputted, a current flows to three resistance Rd connected to transistors Q2 
and Q3. Consequently, the current value which flows to resistance Rh-B becomes still smaller than the time of inputting 
B1=0andB-2=1. 

If it is made above, the impact location of a liquid ink drop can be equally assigned to two right and left to the impact 
location of an original liquid ink drop. And according to the input value of B1 and B-2, an impact location can be set as 
the location of arbitration. 
[0089] 

Here, although it enabled it to move a maximum of 75% of one dot pitch to the impact location of a liquid ink drop used 
as criteria in the example of drawing 7 , as mentioned above, the regurgitation include angle of a liquid ink drop will 
produce the deflecting angle of 0.86 (deg) to vertical lines in this case. 
[0090] 

In addition, in the example (the same is said of drawing 7 ) of drawing 9 , the input value of B1 and B-2 is 2 bits of = 

(B1, B-2) (0 0), (0, 1), (1, 0), and (1, 1), and when moving the impact location of a liquid ink drop based on this value, it 

will trichotomize one dot pitch. That is, as an impact location of a liquid ink drop, it becomes four places. 

and -- since the value with which a regurgitation include angle is [ that only 0.86 (deg) should change ] equivalent to 

the resistance difference at this time is 675% as mentioned above as mentioned above when the input value of B1 

and B-2 becomes = (B1, B-2) (1 1) from = (B1, B-2) (0 0) in the example of drawing 9 

Resistance of Rh-B = resistance x1 .0675 of Rh-A 

What is necessary is just to use the resistance of which ****** consists. 

[0091] 

Drawing 11 is the top view showing resistance Rh-A and Rh-B which satisfy the above-mentioned relation. As shown in 
drawing 11 , width of face of resistance Rh-A and Rh-B is made the same (1 0 micrometers), one side is set to 20 
micrometers and another side is set to 21.4 micrometers for the die length of a longitudinal direction (the inside of 
drawing, lengthwise direction). 

Although illustration is omitted in drawing 11 , in addition, **1 It connects with a power source VH among ** and 

drawing 9 . **2 It connects with the drain of ** and a transistor Q1 . **3 It connects with the drain of transistors Q2 and 

Q3 through ** and each resistance Rd, respectively. 

At the example of drawing 11 , it is the surface ratio of resistance Rh-B and Rh-A, 

21.4/20 = about 1.0675 

It becomes. 

[0092] 

Next, the example in the case of amending an impact location gap of a liquid ink drop is explained using this operation 
gestalt. 

Drawing 12 is drawing explaining the 1st application gestalt which used this operation gestalt, and shows the impact 
location of the liquid ink drop in the printer head chip 1 1 . A longitudinal direction is the direction of a list of a nozzle 1 8 
among drawing, and the vertical direction is a feed direction of printing paper. Moreover, left-hand side shows the 
condition before changing the impact location of a liquid ink drop among drawing, and right-hand side shows the 
condition after modification. 
[0093] 



They are four steps () to right and left like the example which mentioned above the impact location of a liquid ink drop 
in drawing 12 . [ **1] - **4 It shall be constituted movable. The default of the impact location of each liquid ink drop And 
**1 . **4 ** **3 inside It is alike and is set up. Furthermore, an impact location can be moved 25% of one dot pitch like 
the example mentioned above in one step. 
[0094] 

A liquid ink drop is made to reach the target in the chart on the left of drawing 12 by the main actuation control means 
which counted from left-hand side and was mentioned above in all eyes eye one train - 4 train. In this case, the impact 
' location of the liquid ink drop of eye three trains has shifted from the left to right-hand side. Therefore, a white stripe will 
occur between eye two trains and eye three trains, and print grace will be spoiled. 
[0095] 

In such a case, if only the impact location of the liquid ink drop of eye three trains is moved to left-hand side while 
leaving the default the impact location of the liquid ink drop of eye 1 , 2, and 4 trains from the left, the white stripe 
between eye two trains and eye three trains is mitigable. In drawing 12 only the impact location of the liquid ink drop of 
eye three trains **3 since - **2 If it is alike, namely, is made to move to left-hand side 25% of one dot pitch, the impact 
location of the liquid ink drop of eye three trains can be arranged near the center of eye two trains and eye four trains. 
[0096] 

Drawing on the right-hand side of drawing 12 the impact location of the liquid ink drop of eye three trains **3 since - 
**2 By it being alike and changing shows the condition when moving the impact location of the liquid ink drop of eye 
three trains to left-hand side only 25%. If it does in this way, the liquid ink drop of eye three trains can be close brought 
most in the center of eye two trains and eye four trains. Thereby, it cannot be conspicuous and the white stripe 
produced between eye two trains and eye three trains can be carried out. 
[0097] 

Namely, although it counts from left-hand side and eye one train, eye two trains, and eye four trains make a liquid ink 
drop reach the target only by the main actuation control means in drawing on the right-hand side of drawing 12 It 
counts from left-hand side and eye three trains is making the liquid ink drop which has a different flight property from 
the flight property of the liquid ink drop by the main actuation control means breathe out by the subactuation control 
means. The impact location of the liquid ink drop deflect the discharge direction of a liquid ink drop and according the 
impact location of a liquid ink drop to the main actuation control means (among drawing) [ **3] The location moved to 
left-hand side (among drawing) [ **2] It is made to reach the target. 
[0098] 

In addition, what is necessary is just to move the impact location of a liquid ink drop in the direction in which impact 
spacing of the liquid ink drop of a train spreads contrary to [ the impact location of a liquid ink drop is narrow, and / 
when appearing as a stripe which the dot overlapped ] ****. 
[0099] 

What is necessary is to memorize B1 and the data about the value of B-2, and just to control supply of the energy to 
each exoergic resistor 13 of each liquid ink room 12 by the data for amending an impact location gap of a liquid ink 
drop, for example, the above-mentioned example, in the body of a printer, or the printer head chip 11, according to the 
memorized data every liquid ink room 12 corresponding to each nozzle 18, in doing in this way. 
[0100] 

moreover, as drawing 6 showed, for example, in constituting The time amount which the liquid ink drop on one 
exoergic resistor 13 comes to boil among the exoergic resistors 13 divided into two, The data about time difference 
with time amount [ which the liquid ink drop on the exoergic resistor 13 of another side comes to boil ] What is 
necessary is to set up every nozzle 18, to memorize it and just to control supply of the energy to each exoergic resistor 
13 of each liquid ink room 12 according to the data about the memorized time difference. 
[0101] 

If it does in this way, when there is an impact location gap of a liquid ink drop with some nozzles 18 of the printer head 
chip 1 1 , or when there is an impact location gap of the liquid ink drop between nozzles 1 8 among two or more printer 
head chips 1 1 of the Rhine head with some printer head chips 1 1 , the impact location gap can be amended. 
[0102] 

Furthermore, in the Rhine head, as drawing 19 showed, when there is an impact location gap of a liquid ink drop 
between the adjoining printer head chips 1 1 , the impact location gap can be amended. 

In this case, if it explains using drawing 19 , about the Nth printer head chip 1, only the specified quantity deflects the 
discharge direction of the liquid ink drop from all nozzles on right-hand side, and if required, about the N+1st printer 
head chips 1 , only the specified quantity should deflect the discharge direction of the liquid ink drop from all nozzles on 
left-hand side. Of course, the discharge direction of the liquid ink drop from some nozzles may be deflected. 
[0103] 



Then, the example in the case of raising print grace is explained using this operation gestalt. 

In the case of the Rhine head, since the location of the nozzle 18 of each printer head chip 1 1 is being fixed 

beforehand, the impact location of each liquid ink drop in one line is determined beforehand. For example, at the time 

of the resolution of 600DPI, arrangement spacing of a nozzle 18 is 42.3 micrometers. 

(0104] 

On the other hand, in the case of a serial head, resolution can be changed comparatively easily by carrying out a print 
by moving a multiple-times head by one line. 

For example, at the time of this print, when the serial head of 600DPI (arrangement spacing of a nozzle 18 is 42.3 
micrometers) is prepared, after carrying out the print of one Rhine, while carrying out the print of the same Rhine again, 
if a dot is arranged in the middle of the dot which carried out the print previously, the print of the resolution of 1200DPI 
will become possible. 

However, in the Rhine head, since it is made to move crosswise [ printing paper ] and the print of the Rhine head is not 

carried out, the above technique cannot be used. 

[0105] 

However, if this operation gestalt is applied, resolution can be raised substantially and print grace can be raised. 
Drawing 13 is drawing explaining the 2nd application gestalt which used this operation gestalt. This 2nd application 
gestalt shows the example which performed dot arrangement by D.I. (Dot-Interleave; that by which the dot was 
arranged in the middle of the dot of Rhine preceded in next Rhine while making the dot pitch in each Rhine into fixed 
spacing). In drawing 13 like drawing 12 **1 - **4 It is possible to move the impact location of a liquid ink drop to four 
steps of until. And **4 It shall be set as a ** default. 
(0106] 

**4 whose first N Rhine is a default in drawing 13 A liquid ink drop is made to reach the target "Be alike." 
In the following N+1 line, the impact location of all liquid ink drops **4 since - **2 It is alike, it changes and a liquid ink 
drop is made to reach the location moved to left-hand side among drawing 50% of one dot pitch. Furthermore, a liquid 
ink drop is made to reach the same location as N Rhine in the following N+2 lines. Namely, **4 which is discharge and 
a default about a liquid ink drop by the main actuation control means in Rhine (even lines) of N, N+2, N+4, and .. A 
liquid ink drop is made to reach the target "Be alike", and the deviation regurgitation of the liquid ink drop is carried out 
by the subactuation control means in Rhine (odd lines) of N+1, N+3, N+5, .. **2 A liquid ink drop is made to reach the 
target "Be alike." 

If it does in this way, in Rhine (even lines) which is N, N+2, N+4, .. **4 A liquid ink drop reaches the target "Be alike". In 

Rhine (odd lines) of N+1 , N+3, N+5, .. **2 A liquid ink drop reaches the target "Be alike." 

[0107] 

Therefore, the impact location of a liquid ink drop comes to shift 50% of one dot pitch by turns in adjoining Rhine. Thus, 
if a print is performed, the resolution on parenchyma can be raised. 

In addition, the impact location of a liquid ink drop is not moved for every Rhine of all, and you may make it make it 
move every several lines. Moreover, it is not restricted especially about what amount is moved to a default dot location, 
either. 
[0108] 

Moreover, what is necessary is to memorize the data about the difference in how to give the energy to each exoergic 
resistor 13 for every Rhine, and just to control supply of the energy to each exoergic resistor 13 according to the 
memorized data, in controlling as mentioned above. 
[0109] 

Drawing 14 is drawing explaining the 3rd application gestalt which used this operation gestalt, and technique similar to 
a dither is used for it. 

Here, in order to mitigate the unnaturalness produced in the sampled image when the space resolution of a pixel is not 
enough, in case a dither quantizes the original image, it means superimposing the signal of few noises or high 
frequency on an input signal beforehand, and quantizing. 
(0110] 

Although what was shown by drawing 14 differs from a dither strictly, it has effectiveness similar to a dither. In drawing 
14 the default of the impact location of a liquid ink drop **4 It is alike and is set up. In addition, in drawing 14 , it is 
assumed that dot size is small enough. 

In drawing 14 , with a pseudo-random function generator, a 2-bit value is outputted and the output value is applied to 
the input signal of above-mentioned B1 and above-mentioned B-2. If it does in this way, the impact location of a liquid 
ink drop will come to sway moderately. 
[0111] 

For example, **4 the left to the 1st and whose 4th liquid ink drop are defaults by the main actuation control means in N 



Rhine Although it has reached the target "Be alike", from the left the 2nd and the 3rd liquid ink drop by the subactuation 
control means **3 be alike ~ that is, the location moved to left-hand side 25% of one dot pitch from the default location 
is reached. 

Even if it makes it be above, it becomes possible to raise print grace. 
[0112] 

Drawing 15 is drawing explaining the 4th application gestalt which used this operation gestalt, and is drawing 
explaining equalization processing of a dot. , . . 

Upper drawing shows the condition of having breathed out without deflecting a liquid ink drop, and makes a liquid ink 
drop reach the target only by the main actuation control means in drawing 15 . 
[0113] 

In drawing of the drawing 15 top, the dot (dot which shows the interior by the set of a point) of the 4th train and the 8th 
train shows the condition a little smaller than the dot (dot which shows the interior with a slash) of other trains, and the 
dot (the interior is the dot of a null) of the 6th train shows the condition still smaller than the dot of the 4th train and the 

Insucha case, if equalization processing of a dot is not performed, in the 4th train, the 6th train, and the 8th train, the 
feed direction (the inside of drawing, the vertical direction) of printing paper will be followed, and a small dot will 
become concentration nonuniformity (vertical stripe), and will be conspicuous. 

So, in such a case, it controls to perform equalization processing of a dot using a subactuation control means. 

A liquid ink drop is made to reach eye the 6th train like drawing of the drawing 15 top only by the main actuation control 
means in drawing of the drawing 15 bottom at the 1st line from the nozzle 18 (nozzle 18 located right above the 6th 
train) corresponding to the 6th train. However, the discharge direction of a liquid ink drop is deflected the inside of 
drawing, and rightward, and a liquid ink drop is made to reach the location corresponding to the dot location of eye the 
7th train' by the subactuation control means in the following line ( 2nd ]. The discharge direction of a liquid ink drop is 
deflected the inside of drawing, and leftward, and a liquid ink drop is made to reach the location corresponding to the 
dot location of eye the 5th train by the subactuation control means by the 3rd line furthermore. 

Thus ft is made not to make a liquid ink drop reach the same train in the line which made reach the target a liquid ink 
drop. made and follows not only the 6th train but other trains (this example the 5th train or the 7th train) from the nozzle 
18 corresponding to the 6th train. This is the same also about the liquid ink drop breathed out from the nozzle 18 
corresponding to the 4th train and the 8th train. If a dot is arranged as mentioned above, it becomes impossible for the 
liquid ink drop breathed out from the nozzle 18 corresponding to the 4th train, the 6th train, and the 8th train to reach 
the same train in a continuous line, it can be [ nonuniformity ] conspicuous and carry out concentration nonuniformity, 
and can aim at an improvement of image quality. 
[0116] 

Drawing 16 is drawing explaining the 5th application gestalt which used this operation gestalt, and is drawing 
explaining high resolution-ization. In drawing 16 , the printer head chip 1 1 shall have the resolution of 600DPI 
(arrangement spacing of a nozzle 18 is 42.3 micrometers). 

The inside of drawing 16 , **1 A liquid ink drop is made to reach the target by " and the main actuation control means, 
and the example in which the dot was formed is shown. Thus, the dot pitch at the time of using only the main actuation 
control means is equal to spacing of the nozzle 1 8 of the printer head chip 1 1 . and a dot pitch is set to 42.3 
micrometers. 
[0117] 

On the other hand, "2 - "4 **, "1 The example which raised print resolution is shown by interpolating a new dot by 
the subactuation control means between the dots formed by the "** actuation control means. 
For example, **2 **, "1 While making a liquid ink drop reach the target by the main actuation control means similarly, a 
dot is further formed between the dots further formed by the main actuation control means using the subactuation 
control means, and the example which doubled dot density is shown. The approach shown by above-mentioned 
drawing 13 and the same approach are used for this. The delivery pitch of the printing paper in this case In addition, 
*1 It is made ' 



[0118] 

Moreover, "3 The example which increased ** and dot density 4 times is shown. In order to increase dot density 4 
times, in case a liquid ink drop is made to reach the target by the main actuation control means, it sets to the feed 
direction of printing paper first. **1 A liquid ink drop is made to reach the target by the twice as many ** [ as this ] 
consistency (the delivery pitch of printing paper "1 ). It is made ***"*. The discharge direction of a liquid ink drop is 
deflected by the subactuation control means, and it sets to the feed direction of printing paper. Furthermore, "2 What 



is necessary is just to make a liquid ink drop reach the target by the twice as many ** [ as this ] consistency. 
[0119] 

Further again **4 The example which increased ** and dot density 8 times is shown. By the main actuation control 
means, it sets to the feed direction of printing paper. **1 A liquid ink drop is made to reach the target by the twice as 
many ** [ as this ] consistency, and a dot is formed. This point **3 It is the same as that of formation of the dot by the 
**** actuation control means. 
[0120) 

And the discharge direction of a liquid ink drop is deflected using a subactuation control means, and a liquid ink drop is 
made to reach the target further, between the dot trains formed of the main actuation control means, so that the dot 
train of three new trains may be arranged. Three trains which are arranged between two dot trains formed of the main 
actuation control means and which were formed of the subactuation control means For example, while carrying out the 
deviation regurgitation of the liquid ink drop rightward [ different / two ], respectively and forming two trains in 3 trains in 
it from the nozzle 18 corresponding to the dot train of the left-hand side of the two dot trains formed of the main 
actuation control means Carrying out the deviation regurgitation of the liquid ink drop leftward, and forming other one 
train in 3 trains in it from the nozzle 18 corresponding to the dot train of the right-hand side of the two dot trains formed 
of the main actuation control means, is mentioned. 
[0121] 

When the physical resolution of the printer head chip 1 1 is 600DPI, only by the main actuation control means Thus, **1 
** - **2 by the subactuation control means further, although the print of 600DPI is [ like ] possible ** - 2 [ like ] 
double - dense (1200DPI) - **3 ** - it needs - 4 times denser (2400DPI) » **4 further ** - a print [ like / being 8 times 
denser (4800DPI) ] also becomes possible. 

Especially high-resolution-izing shown in above drawing 16 is effective when the diameter of a dot is smaller than 

arrangement spacing of a nozzle 18. 

[0122] 

Drawing 17 is drawing explaining the 6th application gestalt which used this operation gestalt, and is drawing showing 
the example which gave Wobbling. 

The inside of drawing, **1 The dot formation only by ** and the main actuation control means is shown, and a dot train 
is put in order in four trains and the direction parallel to the feed direction of printing paper at the same spacing as 
arrangement spacing of a nozzle 18. 
[0123] 

On the other hand, **2 The example which formed the dot train in the direction of slant is shown using ** and a 
subactuation control means. In the 1st line, for example, **1 A dot is similarly formed using the main actuation control 
means. In the following line [ 2nd J, from each nozzle 18, the deviation regurgitation of the liquid ink drop is made to 
carry out rightward among drawing, and a dot is formed in the lower right side of the dot of the 1st line. In the following 
line [ 3rd ], from each nozzle 18, the amount of deviations is enlarged further and a dot is formed in the lower right side 
of the dot of the 2nd line from the time of the 2nd line. If the amount of deviations of a liquid ink drop is gradually 
enlarged whenever a line progresses, thus, **2 It can be alike, and a slanting dot train can be formed so that it may be 
shown. And by such dot formation, it cannot be conspicuous and stripe nonuniformity can be carried out. 
[0124] 

Furthermore, **3 **, **2 The example which formed the dot train in the direction of slant is similarly shown using the 
subactuation control means. **3 In the 1st line, then, **1 A dot is similarly formed using the main actuation control 
means. In - of 2nd line the 4th line, next, **2 Similarly, from each nozzle 18, the deviation regurgitation of the liquid ink 
drop is made to carry out rightward among drawing, and a dot is formed in the lower right side of the dot of the upper 
line. The deviation regurgitation of the following the direction where - of 2nd line the 4th line of - of 5th line the 7th line 
is reverse, i.e., liquid ink drop, is made to carry out leftward among drawing furthermore, and a dot is formed in the 
lower left side of the dot of the upper line. Thus, the dot is formed in the 1st line and a same rank location in the 7th line. 
After the 8th line, it is the same as that of the 2nd line or subsequent ones. If a dot train is made into 3 corniform (the 
shape of bellows), thus, **2 Above, it cannot be [ stripe nonuniformity ] conspicuous and it can be carried out. 
In addition, it is arbitrary whether the skew of the dot is made to carry out in the same direction to the how many lines, 
and hard flow is made to carry out the skew of the dot from the how many lines, and it should just be determined 
according to the maximum deflection possible amount of a liquid ink drop etc. 
[0125] 

**2 of drawing 16 ** **3 ** - by the printer of a serial method, the print approach [ like ] carried out both-way migration 
of the head repeatedly, and the so-called overwrite had realized it. On the other hand, although it was impossible to 
have given such Wobbling conventionally with the line printer which a head does not move, it is realizable by using a 
subactuation control means with this invention. 



(0126] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) Although time difference was prepared [ which a liquid ink drop comes to boil at the above-mentioned operation 
gestalt on the exoergic resistor 13 which changed and divided into two the current value which flows to the exoergic 
resistor 13 ) in time amount (gassing time amount), it is also possible to combine further this and the thing which 
prepared time difference in the time amount which passes a current to the exoergic resistor 13 divided into two. 
[0127] 

(2) Although the above-mentioned operation gestalt showed the example which installed two exoergic resistors 13 in 
one liquid ink room 12, it carried out comparatively for 2 minutes because it was fully proved that it has endurance and 
circuitry was also simplified. However, it is possible not only this but to use what installed three or more exoergic 
resistors 13 in one liquid ink room 12. 

[0128] 

(3) Although the printer head chip 1 1 and the Rhine head which are used for a printer were mentioned as the example 
with this operation gestalt, it can apply to various liquid regurgitation equipments, without restricting to a printer. For 
example, it is also possible to apply the DNA content solution for detecting a biological material to the equipment for 
carrying out the regurgitation. 

(4) Although the exoergic resistor 13 was mentioned as the example and this operation gestalt explained it, the heater 
element constituted from things other than resistance or the other energy generation means, and a gassing means 
may be used. 

[0129] 

(5) Although the exoergic resistor 13 divided into two was mentioned as the example with this operation gestalt, two or 
more of these exoergic resistors 13 do not necessarily need to be separated physically. 

That is, even if it is the exoergic resistor 13 which consists of one base, the whole thing which can prepare a difference 
in distribution of the energy of the gassing field (surface field), for example, a gassing field, does not generate heat to 
homogeneity, and if a difference can be prepared in generating of the energy for boiling ink in some fields and the field 
of other parts, it does not necessarily need to be divided. 
[0130] 

And the main actuation control means which makes a liquid ink drop breathe out from a nozzle 18 by supplying energy 
to the gassing field uniformly, A difference is prepared in distribution of the energy on the gassing field when supplying 
energy to a gassing field. According to the difference If the liquid ink drop which has a different flight property from the 
flight property of the liquid ink drop breathed out by the main actuation control means is said with another expression 
made to breathe out from a nozzle 18 What is necessary is just to establish the subactuation control means which 
makes the liquid ink drop breathed out from a nozzle 18 reach the impact location of a liquid ink drop when a liquid ink 
drop is breathed out by the main actuation control means, and a different location. 
[0131] 

(6) Moreover, you may be the supply approach of energy that the ink for example, not only this but in the liquid ink 
room 1 2 (liquid) itself generates heat by exoergic resistor 13 grade as a gassing means although it was made to make 
the ink of the liquid ink room 12 generate air bubbles by supply of heat energy. 

[0132] 

[Effect of the Invention] 

While making the liquid which has the 1st flight property breathe out according to invention of claim 1, claim 2, claim 3, 
claim 4, claim 9, or claim 10, the liquid which has the 2nd flight property which has a different flight property from the 
1st flight property can be made to breathe out by preparing a difference or time difference in supply of energy, or 
distribution of energy. Therefore, one of flight properties can be given among two or more flight properties to the liquid 
breathed out from the same nozzle. 
[0133] 

Moreover, while making a liquid reach the 1st location, a liquid can be made to reach the 1st location and a different 
location by preparing a difference or time difference in supply of energy, or distribution of energy according to invention 
of claim 14, claim 15, claim 16, claim 17, claim 22, or claim 23. Therefore, the liquid breathed out from the same nozzle 
can be made to reach one of locations among two or more locations. 
[0134] 

According to invention of claim 31 , when the resistance of two or more heater elements of the one liquid interior of a 
room is not the same, time amount can become [ which air bubbles come to generate into the liquid on two or more 
heater elements ] coincidence further again by preparing a difference in how giving the energy to two or more of the 
heater elements, for example. Thereby, a gap of the discharge direction of a liquid can be lost. 



[0135] 

When there is an impact location gap of a liquid between the liquid discharge parts which follow, for example, adjoin, 
time difference can be prepared [ which air bubbles come to generate into the liquid on two or more heater elements ] 
in time amount by preparing a difference in how giving the energy to two or more heater elements to the liquid 
discharge part of one side or both sides. Thereby, the discharge direction of a liquid can be deflected and impact 
location spacing of a liquid can be adjusted. 
[0136] 

Moreover, print grace can be further raised by deflecting the discharge direction of the liquid of a liquid discharge part, 
for example for every Rhine, or deflecting suitably the discharge direction of the liquid by some liquid discharge parts 
within one line. 

[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the printer head chip which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 They are the top view showing more arrangement of the exoergic resistor of the printer head chip of 
drawing 1 in a detail, and the sectional view of a side face. 

fDrawing 31 When it has the divided exoergic resistor, it is the graph which shows the relation of the gassing time 
difference of ink and the regurgitation include angle of ink by each exoergic resistor. 
[Drawing 41 It is the sectional view of the side elevation showing relation with printing paper with a nozzle. 
[Drawing 51 It is the conceptual diagram showing the 1st operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors. 

[Drawing 61 It is the conceptual diagram showing the 2nd operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors. 

fDrawing 71 It is the conceptual diagram showing the 3rd operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors. 

[Drawing 81 It is the table showing the result in the configuration of drawing 7 . 

[Drawing 91 It is the conceptual diagram showing the 4th operation gestalt which enabled it to set up the gassing time 
difference of two divided exoergic resistors. 

[Drawing 101 It is drawing explaining the value of the input B1 in drawing 9 , and B-2, and the impact location of a liquid 
ink drop. 

[Drawing 111 It is the top view showing the concrete configuration of resistance of drawing 9 . 
[Drawing 121 It is drawing explaining the 1st application gestalt using this operation gestalt. 
[Drawing 131 It is drawing explaining the 2nd application gestalt using this operation gestalt. 
[Drawing 141 It is drawing explaining the 3rd application gestalt using this operation gestalt. 
fDrawing 151 It is drawing explaining the 4th application gestalt using this operation gestalt. 
[Drawing 161 It is drawing explaining the 5th application gestalt using this operation gestalt. 
fDrawing 171 It is drawing explaining the 6th application gestalt using this operation gestalt. 
[Drawing 181 It is the top view showing the conventional Rhine head. 

[Drawing 191 It is the sectional view and top view showing the print condition in the Rhine head shown by drawing 18 . 
[Description of Notations] 

1 1 Printer Head Chip 

12 Liquid Ink Room 

13 Exoergic Resistor (Heater Element, Gassing Means) 

14 Substrate Member 

17 Nozzle Sheet 

18 Nozzle 
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i o©MEMrtK*tt* £?®ME«»R£#aK****- ****** fc tK » * 
ft < t t 1 o © ME«» » K * x * * * ~ ® ^ * * * * E W • * ^ v 

8 ft £ ffi B K ii » <* S S'J $ ft ilHJ » * -r -y X 

^ffl^SCiCiO, ^E/X;l/*»6Htai«n4Kf*©*»ffl«*, '>4<"2oCS 

ft 3 fit B t a?j ats 
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K M S * IS It , ^-OgStcioT. a0ie/X;b*»6Rttb«n*«(t*, iJEiSffWSP^ 
C t t T 3 $ <* tt ffi 75 S » 

cis#« 29] 

H jRjg 2 6 A> 5> IS * « 2 8 8: T< © ^ 1* ft 1 atcEttOStftttW^ffiKfe^T, 
[ IS sl< S 3 0 ] 

B * * 2 6»&R$«2 8 lt'©^fn*> ! afcBttOiRftRtfcb^ffifcfc^T* 

fliJE/ X;b©$tffi $&<D«$ffi i: OP^OSggtfi. 0. 5mm~5mraOllrtT-»8-^ 

ffi£{S82ftT^3 

[ IS * m 3 l 1 

WER^jR^KiSfflffiSi^O^lSCffoTtuEjRSrtOKft^RtfflS-fr^fcfeO/X;!/ 
t 

io©WEffiSrto±T<oa9E»J»JR : ?Cx*;l/4 s -%«l6'rSi:i:feC. l oottEfc 
lOOMB***?^, ftis©'>* < t fc 1 ocDBuEfi^^^tfci^/V 

[1*«3 2 ] 
^ ^ If. £ N 

ME58J»is?K:«t5ilE!Rffi©4i«KffoT^E*^rto«(**ttffi**Sfc«><D/X;U 

lool(IE««l«i«)tTOiE«»*7Kx**#-t«»t8l:i:feK, l o©MEK 
H f*l <D '> & < it l o <0 fflGft MX? ± © ?8# K MrS Sfe f S S S » M i: , AS © '> fc 
< k fe iooti[Efe^^?±©?Rft^Mra^l§^-r5tS5KfP^i:A<B#pjM^ ; &-rsJ;o 
IC ffi E K m m ¥ K x * /!/ * - * ft $& L . f OKliti ^ TiE/X/l/fr6ttUJSni« 
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imxm 3 3 ] 

»#*3lXtt»#832KK«©*f*'!fctii8llfc*^T, 
3 4 ] 

»**3 1Xtt»**32KB«©Kf*tttH«HlC*^T, 

lo©BH2®^rt©M©M IB H-©ja*iffl**f 5 2 -D©8&S*tf*tf E 

w t m m * n fc t © t t> > 

S3 IB 2o©fg&ffi$if*©Jg^*IK5* KWB 2oo«»I!(t#oa»itlllit«ftft«)l! 
»#Sff«ttS*u IIEMIIfaKJ:!), -*©jwB»»«tt*fc an* **« * 

[»*«3 5] 

»*«3lX«»*«32»cE«0«i*ttta«llE*^T, 

?j t g st $ ft it t © -e a& o . 

;W-y^>y§g?££ir3$r<»¥l&tfM;*ft. WKX'fv^>y*?©»f1 , KJ:oT- 
**$KXI*Hft**$K:U -#©iwf2%^ffift<*Mt!2£©ito2%&fifii<* £ ©%£g* 

[ m # « 3 6 ] 

M # a 3 ix»»#i3 2 tc 12 K © m f* It tH 8 B K <^ T , 

cm** 3 7 ] 

Buf2»{*tttti^^tti:x^;l/4 1 '-c0^x^©MS{cM-r5x-^ ; &f2tStTfcf, * © HE 
it?ftfcx-^tc^i,v&ftuI2 5S^*?^©x^^^-©«^ ; &3i | J® | t-^ 

[ a * « 3 8 ] 

II M m 3 l lc 12 « © ffi i* Rt m S B K *$ T , 

fct, *©IEttSftfc-r-*te«£^ &j»K»»* : ?^©x*;l/*-©«l&*IM»-r* 
[ W « * 3 9 ] 

K # lg 3 ltfB«©«i*Rtm«BCfe^T, 
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[II*® 4 0 ] 
m # * 3 lEUlOSHtlfflSlKfi^T. 

4 l ] 

1 oOsuIBfSSrt ©ft&©tufB?SfJig?© o 5, '>ft < i: t» l o © i!5 IB B ? t , ftb© 

&ffl«©:giifci3tt> 

ffif*ttai^^tlEffif*%ttaiTS^€OSt}IBffif*ttltiSPEiSffif*©S#fiBffiiE«*7 
>*i»fci*j£b, *©»£*nfc«WfltB«iIE«K:**JS'r* affiiEfSa&B?^© 

x*/i/#-©«i&*iw»-r 5 

4 2 ] 

gfj * « 3 2CfB«o«#«»tHlSBK:43^T, 

loolOffiBSrtottBOlWIBaJKlB^O^^^ < ^ *> io©itufBMi)l?±©r£tt 

? 5 tz 46 , tt IB iKtt tt fcH SB C* i: © S3 IB B# MM K US f 5 x - * *E B L T £ , Z © IBB 
4 3 ] 

io©itnB®srt©«&©BHB?i»ssi??©-?^ '> & < tt> \ ^(Omii^mm^^omw 
icfumfffts.? zicmzmmt , «©'>*< io©f»ie««iB?±©B#fc«is#« 

£t-*fc£5BJIHIi:fc«»fflgi©BSIlBII*«tt» 

'n >v Kc*^coHfiiaffi<*Rtmgpc>Hufa^fi3SEMr?.x-^^fBtSbTfct, ^ © ib B 2 n 

ft r - £ tc ft 1/ v § flft IB « M B ? ^ © x * ;l/ # - © {8 *S * M » T § 

[ w * m 4 4 ] 

I§ * J£ 3 2KE*©B(*ttW«B»j:*^T, 

m ai is # a £ -r zicmzftMt, m<D'p%< t*> 1 ocutfiauif ±©»(* 

®<*ttm»^^^ffi»^ttaiT5tt©iiIB®#RtWgMcJ;^?Si*(D«^filfflIEfi^^j 
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[ ffi * « 4 5 ] 

1 o©Huf5fS^rtO^^O«ufB%^*?©3 4>4<i:tioflttli!a»f?iOi«H* 

-r 5 tc m % m n t k m m a « © # w m * is & > 
i m * a 4 e ] 

■? b > 

i: 

>&^tyffi<*i>haigP>&^^^[°]^«»Mi5 t/c^N-v F£> ME1#£ £ ft tc ffi » BB1 L fc 7^ 
V\ <y F^jlx-^j&fttttBSfiKfc^T, 

fcic, loOifflEffiSrtW^fc^fcl^OlWEa****** ffi <D '> & < 1 o cq M IB 
[ II * « 4 7 ] 

BulB^lft^?f-<t^BufBM^^4)Slc#oTtfifBffigrt^^<*^ttte^^Sfc*<Dyx;U 
i: 

V ^ y F * * § m ft Rt HI (K ffi fc ^ T > 

WE'N-y K2T b fc. io©fllE«Srt0£T©ii<iEfS»il^fc**>l' : * r --*tt£"*"* i: * : 
ttc, io<DH0E^Srt^ / >^<i:tlo^MEI«^^?±^fS<*^^^*^at-5»cS 

mmmz% t % <t o KSOEfe**** c * * * * - * * * * ^ T *>e 7 x 

[ W * 4 8 ] 

IS5RJI4 6X«l»5t<S4 7tCE«Offii*tttiJSB^fc^T, 

jljlg^.y YCb\z, 1 ootBBMrtOffiROfflfia**?©**, '> < f> I o © fu 
Baa**** flSOft < fcfc 1 o©WE»»*?i:e»U lift S fi<*>x R 

[ ffi * a 4 9 ] 

11*114 6 X tt IB JR E 4 TfcEtt'OStttttWSIlKfc^-C, 

5>j e ffi a 2 ft fc t © "p t» . 



J 
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c m * « 5 o ] 

11 * « 4 6 X (i II * * 4 7 £ 13 « O ?s ft 1 & & ■ c * ^ T » 

?j e m m s n t © -e & o , 

^©Mta^^s^i*tcKn5«^fflfcfi!!^^tuta%^s^i*t^n5«^(fi^^R-t* 

[ M * A 5 1 ] 

M#9i 4 6 XttW#8 4 7lCf3«©f8#'4aig©tCfc^T^ 

MB'M'^iE, 10©S(ifa^Sl*|CO^»(DHuiaf8»J^?<03^. lOtDKi 
EfSSfcJR? k , fl!jcD'> & < k & l ootuE^fS? k Ktt L, Bl-SXttWP-*©^* 

c t*»fa k -r sssttttmsBo 

^ I* ^ 5 2 ] 

|| * a 4 6CB«0*#«!taHS«K*^T» 

S5fB^-y HzTfcfc* l o©i6EMrt©ffl»«>liaEf8&* : F © o *> , '>£< kfc 1 ^©tQ 
EMslTk. <tH©'>£< kfe l oOiiiiS5?iI?M:x*;^-%«IStStf Oi* 

c ii * a 5 3 ] 

II * « 4 6 (c 13 * © $ f* tt W S B K T , 

ia%^*^kMfi^'>^<ktlo«Sfifa%^^?k^i^^^- ; &«^^^k^<Dx^ 
gHKWrSx-^fcE* * © 1311 S n fc t 1 - * K ft IV & mi IB #1 & HI ? ^ © 

t a * « 5 4 ] 

II * m 4 7KE«©ffi{*Rtta«HKl3^T, 

IJgA-y FiTtK, l o<DflH3^rt©it&©tuE5g&SSl?©?l3, *4<ttloOM 
ffi{*i4da«gi^Effiit*ttai^*ktO«iB^-yKM©MBffiftttaigM-cfc5ffii*©«^ 

ttii-rti*ttiE-r*fc«>fc» me^n* FtfcKffiEfcfcttWWosoBtfnsiUKMt-sf- 
* m m * s 

[gS$« 5 5] 
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WB**rtKEB«n, x*^*-O«*KJ:0MIB«*rtO*f*K ********* 

t 

§ ft © '> & < tfc looWESJKHR^i:* <t!3 © '> & < k l ooME58»*f iC^*^ 

[ If * « 5 6 ] 

^ ^ £ 4 

t 

looj»E«Srt©±TOS(IE«J»iR ; ?Kx*;l/4 f -*iR*&-r54:i:feK» l^oMBl 

£rt©'>fc< kfc l o©<WEB»JR : F±©«ttK«iStf»£-r*fc£Si$IHIi:, 

< k io©SijE^ii^ : ?±©ffi^t^?S^%4-rSKS5^Kk*^HM* ; »-rs<ta 

f* © Rt tB 73 iri £ i&J » t § 

5 7 ] 

H ^ « 5 5 X li IS # « 5 6 ic E IE © $ <* tt m £ & U: *5 ^ T , 

loowEffiSrtoaaofJEsmsiR?©?** tt> \ -o<Dmm%®%?£* ft&© 

5 8 ] 

looj»EfKSrtO*»©»JE»l»JlS?«4» H-©tt«***f*-4 2 o©»fc«*H*tf* 
J>J K fi ft * n fc t © ? J6 0 . 

^E2O©^^fim»0«iK«K*fCBuE2O(D%^fi^i*0ie^«*©JPt-4/cii)(DW 
»¥a*'8«isn, MEMfP^SlcJ: *) , -^©t5E««iafit#KiSn«*»ffli:flfi^o 
We»fftttttfcfc»n*«Wtti:#H** J: 5 L, -#©HnBf8&fitt{*kft!2 73©miE 

[19*8 5 9 ] 

Ml * * 5 5 X « * * 5 6KE«<&tt{*»fclH#ffiK*^T* 
*u t tt si * ft It & © Tf & <3 , 

^o^E%^sm»^i^n^«^fflkffi^©^iB5g^ig^i*^)^ns«^fft*^-^^ 
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[ is # JR 6 0 ] 

HI $ & 5 5 X lit * « 5 6 fc IB « © it f* * w # a fc V> t » 

1 o©iiufBftMrt©«&©itutB8&fSI? © 3 *>> '>ft < i: fe 1 o©iKi!B5§&ifi? t * ft© 
/>4<tt loolflESSJBUlS^iKWt, B-lXtt»B-lOi*1'*-t»W** 

Ci;&1$fSi:t5ftttttffl:Si£. 
[»** 6 1 ] 
fS*JS5 5 lCt2«©ftftttttl^a»C*3^T, 

1 ocQitMBft^rt©«&©«ufB?S^j?l?© 5 '>ft < t fe 1 o©ituiB%&iH? . ffi© 
'>ft< l o©iwiB^&Sg?Mcx*A>#-&«*&-f £ i: f ox A 35E« 

i?nftf-*K«^. swaaaiKiJii^©**;!/ flj»-fs 

6 2 ] 

H Jg 5 5KK«®ftl*l»ta#iSK*S^T, 

1 0<9iiufEftSF*3©«&©f5iB5S&f?t? © 3 * , '> ft < t fe 1 o © bu Ef8*&ft* . fl&© 

ffif*Rtmw^^tcftf*^ttm^2.fct«tufBfti*tt*^'-<fc^ft* <7) s?i{4B-rn^ffiiE 

[ m * a 6 3 ] 

looffiEftftrtaftftaffltBaifc*?©*^ '>4<i:t iooWE«tt*?i:« fli!© 
'>ft < ioollE»BI?iKi***-**»t*tt«)i***-o***'=a 

ftftttWttfitefcfttt&RtttiT 5 t £ © ^ ^ l-'BS ©ft&©»$HSB£ffiIE-t 5 fcfeic , 
^.yFCTi:OHuiEft(*:tttfiaP^Oi*;l'^-04A^OMaCRIt - *'r-^*E1StT* 

[ft** 6 4 ] 

If * m 5 5£!Bi8<D«(*i»taifii£Kfc^t\ 

1 oODMKftSrtOftROlWiSBSIfc*?© 3 '>ft < t fc 1 oeffiEfSa&ft* a » ftS© 

^i*ttffi^^%Cft^^ttWt-5^tOBulBfti*ttmSMC*5ftf*0«^fiEffiIEfi^HU 
Eft<*ttffittSi3^©fti*©ttaj5^>c*,>:lc$5£L, ^£>$£2nfc«$<aB?iiiElt;: 
WlS^§J;3tc> : SBuIB5g|lft^?'N©x^;l/^-0«*g%Si|®i-r§ 

[ » * * 6 5 ] 

H # « 5 5tiBIKOft^U:ttJ73ffiti3^T, 

i -3©t&E«3rt©«»©aaE3£»* : P © a '>ft < *> 1 -o<Dmm%mm? t , fa© 

'>ft < i: t lO(DHuIB5g^^^i:lcx^;l/^-%«*&r?>tir©x^;l/4 r -©^A^tc« 



I 
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<:fc*:ft&i:-f4?£tttttii73i*o 
[ » # * 6 6 ] 

5 6KlB«©«{*i»tUl^aic43^T, 
io©MfB®Srt©M©ltnB5g^iSi?©9tS, '>& < t fc io<DBufBMsH?±©?$tt 
CtiSA^itStcISfifWl:^ AS © '> & < tt> l ooflJBaa&JR^OiKlfMcaiStfa 

c t * ft at £ -r 5 m w a m 7? a o 
[ !i * m e 7 ] 

HcrioiwiB«#iita*oiWE»iBii8fc«i'rsf*-**iBitLT*5t> ?©iBt§sn 

c 4 ^ftttttiTb-fto 

[|*S6 8] 

H # S 5 6 tc 13 K © K I* Rt tH 73 1* fc « ^ T , 

1 ooffiEKgrtOttaoJWBajfc*?©^* < 1 o©BflE«*lJli?±©«tt 
K«JSjB«fS4-r4h:M4«Fffili:» fl&©<!>fc< lo©BuEI8&SR?±©iffi{*fc^iStff2 
£-T4£S4i$IHi:fi:ffi»fiS©«rlSiS*Ktt, 

»«r**$ic,*i»B»i»**^0i* **** 

c££ft$ti;-f4${4:ttttt7j?£o 

[ n # a 6 9 ] 

io©fuf5$Srt©«ifc©iiuie5g&iit?©5-t3> '>4<ife io(DBufB^^^?±©?SI* 

ic & ?s & % * -r 4 k m 4 n$ k t , as © '> & < t 1 o 0 mb» *&* *± 0 « * t « » 

ffif*ttmW^^{cffif*^tttmi-4tf©MI2ffii*ttmgBtc c fc5ffii*©*?!ii(4HffiIEa^v 
>^i,tc^^L, *©J*«*nfe3IS|ifi[BffiiEflKW«-r 4iSB«fHM t ft4 «t 9 § 
HijB»^^?'v©x^;W4 ? -©««&*Sijai-r4 

c tttftWit? 4 $ & »t m 75 a „ 
[0001] 

MRLft'N'y h'tlilillltttlilll, Rtf«{*RtUJ«*ll»ttKLfc'Ny K * ffl ^ fc « 
ttRfcJBTjffifcfel^T, K(*Rta»3&»60«(tORtffl35lRl («#©»»<&■) & »J SP T 4 ft 
flStcM-f5t,<0T-;fc4 o 
[ 0 0 0 2 ] 

ct^*©effi] 

?h7 , 'Jy*« i a6nT^«. $ fc , -r>^v > x>yh^'J>'^©'fV^©ia:Ul73S©lo 
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[ 0 0 0 3 ] 

t K , /X^©ttWnfr£^y*#ttHi2ti&<fc5E$J£;fttT^i>o 
[ 0 0 0 4 ] 

* 6 K £ , *\ «y K «? 5i © « £ *» 5 fit ^ 7 V > $ *\ v V ? v 7 & WMMitefi & K&W) tut 

-cmm^ns *s u ^©xyy*^ Ff-vX&aiHttfi^Gifctf^TEB 

[ 0 0 0 5 ] 

, yFf , y ^i ( r n - i j , r n j , r n + i j , rN + zj ) SB^tT^** 1 . *i 

K « S <b fc £ lit CD 7" 'J Ff 'VT'l ^tSJfttt^. 

[ 0 0 0 6 ] 

^yjy^yFf^lttt. ^ y * ^tttfif SttttlP^Wf 5 J X)V 1 a S » » « 
ShT^*, /X;H att, !ISS^KMS?nTtit3. C<Dft££fca, £P ■ *E *B # ft 

« Jg T 5 X U y £ ^ K -y X 1 a , ttifn/X;H atflp)t£?<fc?EffiB£ 
ft S t £ & tc, BStsyjyi"N'y Hf lMKS^Tli, / X ;P 1 a © fcf y a 

[ 0 0 0 7 ] 

t L , »] 3$ © «£ * © 8 ffi T a , WTOni^i^^fc" 

Xl©ttHiffiEttbTgilKttffi2ft§©tfa$WT*;&3o b *» b , I^CIBCJ:!). 
[ 0 0 0 8 ] 

ffijAtf. «»«tii#s: it 4 -< y t mm<D±faK. /X;im a tfB&znrcs X;i/y- h 

^ > f »SRtf«f»«*tf* * , / X;b 1 a fcOttttttffiB-ffttfB 
8t45. ^y^ISSrffS^gin<*5)*i>±ic/X;l/ l a Offi^ttB-T 5 «fc 5 fc / X 

;l/ __ h ft Hi k, ^ 1* 6 tm a\ -r > * a , -r y * © tt m ffi (yx*j/-nn) k fi a c tt 

bt# 5. 
[ 0 0 0 9 ] 

i± w iB-K nLxmm.it-f y ^i^otm^titzttKit. -otmrnii, m e « ft tt b 

-fy*»»©B9*ffi) * T? © IS © £ « (-fyJ^ivhSSOl^. If li 1 ~2mm) 

(Hti-S) iLfcit, -fy*B»©SI3"ffiB?*iALtt, 
A L = H x t a n 0 

[0010] 

ctt\ coi^ft^^^ottfflftsofntfscftttictt, y u 7 * # a © if * x- a 
a. ±fe©85»e-y^-r neap*, xu Kf? x 1 ®<DmwtiL®-fnt%?xm 

[001 1 ] 
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01 9 & , 01 8 T * L tc v 4 y "\ v F 1 0 (^'jy^7Kf7/l?;yX/H a©M 
tf 7? ft It ffi ft SB ■ L fc t © ) T*<O0lBttJ8£*-f BrE0&tf ¥E0T*&5. 0 1 9fcfc<^ 

, ¥ffi0£43^T±fr6>T£i£i*)bTfflffi£fT? o 
[0012] 

B190WBBTB* v-f^NyKl 0©n, Nig, N+1IS, aifN + 2l@<y 

0r ffi 0 C * <^ T » NllO/'Jy^'yFf'^lT'li, £ 91 T* * r <k o K 0 * , £ # A 
(Cf^^tfMAtTRttti^n, N+lf@OT J| Jy^'N7Ff7V J lTii 1 £ £P T* ^ T «fc 
5 0 f , 6) »C -f > * # b Ttt ffl <* N + 2SI^'J>^^7 Kf 7^1 fli 10 

o 

[ 0 0 l 3 ] 

Lft/i'tjT, Nii®^iJy^»;Ff^lfli> » * (ft B J; *> fe fid K -f ti T > * #» 

• » s n , N+iiio^yj'i"N»Ff^i?tt» » * ■ * »> k -f n t w v * 

, NSl©y | )>^ / N7 Hf 7^1 t> n + 1 § g O :/ U > * 'N y F y 7 1 £ <D W K li 

, ^y^tfi4iiisn*v>iiitfi)S?ft5„ f it> 7 -f > 'n 7 f i o en a la p o 

go^yy^Ay Kf y^i k, N + 1 # i <D 7 V y ? *\ v F f- <y "f 1 t <D ffl \c tt , S X 20 
[0014] 

s fc , ± e a m « t , N+i*ioyjyj"NyFf ^lfft. a smu a <£ o £ ow k -f 

tlT^>7* ( l#Jn50T\ N+l»|07 J| J>^ 7 Ff77'li: 1 N + 2#S<D7 B 

yy?'\7 Kf-7/i tomica, Yy^tfiftsfitff^^fts. c n t <fc D , 

^ il ^ lc & o 0 , **©6J:t)i^6i4-5TX->'CtfAorL$v\ EP B S> & ifi 
[0015] 

cxy«iA^Tt.«aiB4ft4^. ctucttt, Enai»©««f ^ffi«i<:7;v* 7-t*¥ 

[0016] 

Heoi^iX-^OSiffii^gWilT, ^IStBSiAck^^ »8 2 0 0 1 - 4 4 1 5 7 

HiRFBfcaBossjHiB? ( t - * is it, ^jsisjisfiaiiTiitsctTf, -r 

[0017] 

y * *»ontffl*^K^K4 3 if £ £ t) > S^LTS5ffiaftEnBAM#e>nftv>i:^3Ba 
[0018] 

* IBB U! * 6 0 1ft W K «fc * i: » #BttiKAK*9ttiB**ifcv PCT/J POO/085 
3 5 (KT, I" ft (p 2 J tt-^o ) K IB « <* n T i/> 5 * 3 fc , /X*;Vfr£©f>*ifc«0 

Rtaatt, if, ftmmTizGum? znttomimicft? -c&micmm? z c t < , m 

ff, RtfF i g. l 8#S$) o iH^^titf, BrSittlO«^*4Aft^t, + 



i 
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[0019] 
[ 0 0 2 0 ] 

-rates, ^****K*tTPta^4fc»ctt, ftannjR^o^ttiBMafcoox* 

# ftMfi TLTIS? i: l/-> ■? P*3 II # £ C ?> <, 

510*5*B«I4, «Ftt» 2 7 8 0 6 4 8*&« (WT, r ft R 3 j t^5. ) * > »lt 
35 2 8 3 6 7 4 9 f&$ (JUT, r^!4J k V> 3 . ) CEeofijSSfflV'fti^feHa 
T'& 5. 
[ 0 0 21] 

ft H 3 14* tf70 (*f £ Rfi it L fc 51 B£ T' £> 0 > ££L 

LTS8 ft SS 1 £#MtZo 

[ 0 0 2 2 ] 20 

c n e>©ft$i 3 ^jfeia 4 ©cfc 9 ttRoieaa*?© 5 (-»©) 
Rtas-&fc»K xttJtBi 4 tie*©* a KPBW*ij»*ff 9 c t^nrfletf**. Lfrt, £ 

[ 0 0 2 3 ] 

£fc$lc, J6|4K*V»T, #»Jft*?K** S«7J«?rfgT^^4 t , ±*Eb/'c<fcd»C 

«±«fct), jB»«fi{bCfl s i/^hSfkbfe««l* : ?*W-r*'N-y Ktftt, '&*<D&ffi*, ft 
fig 1 ~ 5t IS 4 O & ffi £ *> ^ T 14 , ±K0XS><D5S£*Ri±-r*ci:ttT?#*^. 
[ 0 0 2 4 ] 

M ffl T- * § <t 5 K. t 2. c k . « f* W tc it . m * a , fctttttiJWSfcKMRLfc'wF** 
[ 0 0 2 5 ] 

[iSJ8*#&T5fci&©^K] 

# #g B£ co 1 o T* & 3 If * « 1 <0 W , RttB-r^^fSft^tR^-t^ffiSi:, tu IB i8 ft ft K 
?Z> £ £*>K. lo©fiaiE5l*S?S£#8k, flfi © '> & < £ & 1 o © itij j£ M ® 18 
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[ 0 0 2 6 ] 

4:feiooaja«4#SK:«fc'»}«f*K:a}a^fS4'rsics5»iBii:« ? «fiBa*w-r5«t9 

[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

[ 0 0 2 9 ] 

m m m 9 © & « (* , ttm-r^$?s»^iR§-r jjESifiKBiift, x 

«^TSx^wP4 i, -©^^^^miI2±^^MSi?©tc t fc§x^;l.^-©4^^i:S^5 ( k 
f©iiCJ:oT, Mffi£«tt*J»#®K*9>±WSn5Btt©?R}Btftt*:S* 

[ 0 0 3 0 ] 

Srt©?S{*^tttH?^i»fcJ6©yX;l/i:^{iA?)^<*tttB^Btcfc^T, bu B % ft £ ffi 

flUB*}S«4iB«»cx*^*-*«tBL/£i:#©WE*?aa4«*±©x*;l'*-©»fli 
tcMH£s2tt. ^©iSlcioT, |9B±l«ff»JW*®K«J:0«:W«ns»(*©fR3S1#1t 

-rs. 

[ 0 0 3 1 ] 

lERWlcfe^TB, iiT'>4<Hioot(Sf?4fSt(i©'>ft<ttio©ajS 
5g^#Si:ti:x*;U^-«:«*S-rsi:t©x^;l/^-©#^^tcMS*aStt5C^> W * 
if Sg 1 © ^ * 73 t , C03U04*Sk»4S»204*»KJ:5T«a*Ri**ci: ( 

mjh i x«is*s 4 ) , ▲ 2 y>& < t i o©^ja%4^©tc«t *) mwic%.fetf&£ 
t zic^zmm t , m<D'p%< 1 1 io©«is?8£¥fsic£9f£ftic^rstffi£-t£>KS 



I 
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tc«t>K «(*©«a«ptt («jt tnRJStfiau »ra»a, xaiRStoo^iigA^ts 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

i 4 , i 5, n*g i 6xii»*s i 7 ©»h«, ^-n^n±iB©ifi 

$ 6 II 2 2 XttfR#E 2 3 0f8B3li, * tl ftl ± 15 © II * « 9 X « 19 * 9 1 0 t 
[ 0 0 3 5 ] 

tia^T, si©fiits«fii«*^«»2*5» c © i 9 ic l t < n - © y x 
tifr<bf±m$n *s a © ffi @ © ? t= . n^©ffit^f?Si^«^*^*t5 

o 

[ 0 0 3 6 ] 

$ fc , II * « 3 1 © 9S ft « , RtHJ-r^SiKttfciKS-fSMi:. fljEKSflfcEBSft* 

»3e*i$iji:a»Miaufc'N*yH*fliA««#Rtai«iiK4B^Ts w e a » * ? « » 1 ^ ® 

%^^^tcx*;I/^-*«$&-T5i:i:t»c, io©9JEJS£i*l© l o © SO E % 

-©#*#£ gufc&tf, *©gg££^TffliE/x*fr&ttffisn*ifctt©ttffl5Gi* 

[ 0 0 3 7 ] 

«#*3 1©aWK*^Ttt, lO©fSg|*l©$ji&©f8^3t?©-?-£, '> < fc t> l O © 
04*»KiH*8iHJ:Ht«. 0>J*tf» '>* < 4: «. I o©5l&fi*ifc£> ffi®'>* 

[ 0 0 3 8 ] 

fc , *©£»©£&£? KflUTIl-©x*;l/:F-©#*#?x*;l/#-&«*&Lfci§ 
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[ 0 0 3 9 ] 

«#oi»ta*iai*fliiai***!:i:« , i?**. *it, ^. ^ -r ^ ® 

[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

[SlWO^IfifiiO^ffi] 

0 T* & 3 B1K*^T, /X;l/->-M 7tt. /^J7ll BiKJSOtbJtlS* 1 , C 
[ 0 0 4 2 ] 

yij>^ 7 k f- v X 1 1 « x iai/ftt-v*S«Ot«)T»*. 7 y > * *\ ? F * * 20 
X 1 MCfc^T, S « *f 1 48, ->ya>'^fr5>fi££ i l i «f*g<£l 5 , £©¥*{*« 

©to «.©Ti6s. %tm&Vite i 3»i, *sn*»*i 5 ± t n/t«<* 

[ 0 0 4 3 ] 

$ fc, A'J7il 6 R)t8i{bS!!©K7'f7-f;l/AU">*Xb^P > *t), 
S« 1 5©?€&«fixtt l 3*<«««nfcB5©^f*K»ii«nfc», 7 * h y V X n -fe 
J:oT5pSa»»*^55Sti4«:fcC < J:»3)Bj«snT^5o ;£ 5 K * fc , / Xfr*s-Y l 
7 tt , tt tti □ £ St 3 ft © / X ;U 1 8* ( l«StlfttOt*fet), 0>J X fcf . - 'V t K * 30 

s**fi«K<fc!>J&j»*ft> / 1 8 ©ffi@# smsffif* 1 3 ©{&©££? «fc 9 r 
^WX)H 8 # ftjNt&ttit 1 3 ic *Hr] ir 3 £ mc /<; -J 7 » 1 6©±i;li^b?nT 
</■> 5 . 

[ 0 0 4 4 ] 

f 1 2 1 3 %HtrJ: 5 fc, 4i:^U711 6 L / X >\> 

->-H 7tfr6i«^n/itOT$5, -T * fc % , « 1S £B l 4li, 0 * , -^^^ 
1 2 © HE'S % 1i fi£ L , 1 6tt, -fy£f£gl2©§Jll£}gl&U, /X* f /-H 

7 ti , * ytmm \ 2 <o3zm*mmir *o <: ft k <t t> , o«n 2 « , 01*, £ iJ 

SO ?J iB K B8 □ SB * * b , c ©raPBSt'T >^WK (0*#-f) ttfSIfn^o 
[ 0 0 4 5 ] 40 
±fB© l ffl©XU »a» Kf-y X l l fcfi, lift, l o 0 l 
3, Rtf&HI&ffifitf* 1 3*fl*fc'f>*«3 1 2***., X'J >*©«»»#&©«* 
tc,fcoT«:ft&58«l«tatt: 1 3 © * ft * ft «r - 3 K S «? L T 58 M g fit {* 1 3 IC W (5 T 5 

y^fSSi 2p'g©'fy7£, ^y^iSSi 2 3 / X;U l 8fr6»fctfl£-e*ci:tf 

Tf 5. 
[ 0 0 4 6 ] 

f * t> *» , x y y £ ^ v F f - -y X l 1 lc fc v T , x y v ^ -y F -y X 1 l t^SJnf; 
4 V >7 $y 1 ( H * ■& -f ) *» 6 » > * « £ 1 2 »CT > * M fc S ft 5 o % M & 

fit ft 1 3 ® B# , fllilf, i~3/isec©iai/OI/Xf|»*»tfC4:KJ:0, « » « ffi 

(* i 3 tfnaetaMstu *©«jR» fg^ffifitfr i 3 k««©-t so 
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[ 0 0 4 7 ] 

Otl ffi © #? m ® T S> ^ . l2Ofi0T*li t 80ttl*U»»Tflf*T/TLTV> 
5. 

B2CiRtJ:5E, *f| S6 1* © 7* U > * 'N -y K * >y 7* 1 1 * > 1 o © ^ > * SS H 1 2 
rtlC, 2 0©5gg}fi*n#l 3ft<ttRSftT^S. T & "5 > l^tDJytfcMl 2 A £ , 
2 Otc#giJ£nfcf£&«Jatt 1 3^i^5feOT'$5o «■ »J £ tl 2 O © 18 &Jg 

tfi 1 3 © M tf 7a ft « > / X ;1/ 1 8 © M tf 7? ft ( B 2 * , £ £ 7? ft ) * % . 
[ 0 0 4 8 ] 

C©*5K» io©»J»Sffif*l3*«tll!>K:Lfc2#iiJi!!©fc©"i?tt» fifiCH CTi 

#¥#£&*©•?, is&gftf* i 3©ja*iffltt» ft © ffl k * * o 2ojc»««nfc« 
^s^nf* i 3 *«WKt8*-rntf, 2fi©»5ttt*w-rs«*usstf* i 3tfawfc««£ 

ftSiitiiD, fiffiffiii 4 m t 4 S„ 
[ 0 0 4 9 ] 

C C T' , f y 1 2rt©'f>**i»ll«-»i'*fc&fctt» % & ffi Jaf* 1 3 fc - £ © « 2) 

fciw*. TSIMJntt l 3 **Plft-r C ©$Ki$©x*;l/#-K «fc 0 , -f > * 

§ J: ? lc ft 5 o 
[ 0 0 5 0 ] 

«j»«stf* 1 3 <Dm&*m< * 3 k « - ^ © ps 1? # & s 0 <:©&«>, jp**w<_f*c 

[ 0 0 51] 

$ ft » lOOO^Il 2rtK20K#9J*ftfc»»fi*ii*l 3*«*.fc«£fctt* «• 

* ©fg&sfcii* 1 3*wy**»M*tf*«*icaiB'r**"r© | *iiii («fcB£#M> * 

[ 0 0 5 2 ] 

LfrL, #SJ£ fife 2 o©Sg&&fittt 1 3(4, ttifiKi<B-««Tli4<. ^>ls£M 
tc <fc 0 , £&^©^ffi©tf£o£#£i;S©tfi§1irT*fcS. C n K J: *K 2 o © # ffl L fc 

C^t, 20©%#JM<*1 3±T|plfltlcf>'^* s '»fflib ; &<'^a* s '*^^So 
[ 0 0 5 3 ] 

2 o©Bi»Sfiif* 1 3 ©«ja«4»IBK«flBlg^4 U 5 t , W y * © <!fc ffl ft fi *< IS Ifi ? * 
< fc 9 , -o*©3»3PttB« , **©ffiH*»6t , n*«:4:fcft*. 

0314, *£««»©* a fttffJ Lfcfg&fitai* 1 3 »«©R*«Ktt 
l 3K«fcS'f>*©Slia5B£B$FlffliSi:, ><y^©iitaiftfii:©iB«*^'r^77T**. 
C©^577»©ffltt, 3yiia-*ICJ:5S'5aV-J'3>t*T*5. C © ? 7 7 fC 
v>T. XJSfttt, /XyU 8 ©MO* £ ft (««USKf* l 3©MS^|p)) »K Y 7? ft 14 
, XTjftlcfiifi&TjlS] (EPiffl»©«3M7arR]) T* ifc 3 0 
[ 0 0 5 4 ] 

it IS. C © 7 ©x- tt«K:S'»58£ISM«*i:^T^*# { , 0 3 »c 7* T M T' 
, lO^SIO. 0 4|istcttftitlT3%, MHO. 0 8 fi s e c lifijait'6 % 

g © if p. o * e ffi ii t s o 

[ 0 0 5 5 ] 



JP 2004-1364 A 2004. 1.8 



coj;^, *«ft£tfng# t £i;ft 4 > tonkin ft m& mm ?•% < a*©?, ^> 

B# H % M SS -T 5 <£ ^ tc L fc o 
[ 0 0 5 6 ] 

*56WPtt, lOflO^iSIl 2rt©ltO%figK(* 1 3 ©£Tlcx*;l/^-£ (- 
«K) <K*Sf £C fcT?. l 8 *»&-f r4»fl»IM»# 

gj tSitS, fftfrt3> **»«»©* S fc» l^O^^iH 2rtK20fc#ffl* 

i C x*;^- («*) *«»f 5 C k-ff, &4 ©fg^ffiintt l 3 *W * * * 8t» * # * 10 

aKKHJt-r* * ■?©■»« (Mis^^^K) #8B±ra»*fcfc** 3 £> v^*»*ntf, 

a S8i ± , ^^©ttltiftfitf ^y^©3t#Efc*tl/Tllii: 2 # S>J £ ft H 

& }& ft ft i 3±©-i , >^£r#lJ§£-£T, / X ;v l sfr^^ffi^^ttW^-tf^ftJ® 1 ^ 

[ 0 0 5 7 ] 

cntWL, lOWO^H 2 F*l©iai!&©52^&iatt 1 3 © £ T K X * yV * ft *S 

-t 5^(i±«i^«iJ®#Si: n u-e*** 1 . cn?>©?s&£fti* 1 3 0 ? *> , n>* < t fe 1 

att#13±©JS#C«»^»4^*K5*»IIBi:««ttllll«** , *"**5K**»att(* 
1 3 Ci*;^-4«»r*SSlT, '>£ < kfe 1 o©fg^£}nf* 13L «©'>* < t 20 
t 1 0©58&?gft{* 1 skci^^^-sttfttsisoi*^*-©^**^^**^ 
ttSfr, *^tt'>ft < £ fc 1 o©5S&ffi!n{* 1 3C»r*i*^*-©4A5&««±t»ff 
iliiJW¥SCJ:**©«3tt«*ii*i 3lcWt5x^./^-<o^A^i:S&5J;?(cl> *© 

ii (a&s^tt«fMM) k*c>t, ±*ffw»#»K *«j«»tai«n*wy*»w©«3sw 

14 Oft® ft fa. « 39 Hi ii , Xteffi^4-©^>*$^#£^3@i|£^-^>b30 
JRBWtt* 5 -T > * / X;l/ 1 8A^tttti?^5?S, SO © Si Si W * «\ /X 

;H 8 *»64fflSti*-f ±afls&J»#K£<fc <) f >*»»#1tHJSnfcfc # 

*W>*&ffi©«»ffiB£fifta<SiB£B3*2-ea¥&*, r »J » ft W IP # » J t*t« 

o 

[ 0 0 5 8 ] 30 

st, ^>^©Btmfta*«siaT»a:<ft*), -r>'^f$^©»?f<aB^**©f4BA^f t n 

5, Ul, W»f|^«¥«*fflV>T20©»MLfcBlft»tt(* 1 3 ©^jsfg^^ra^su 
»U, 2o©fg&&ft#i 3©Miait«ffl«;ii«»ct5Ci:T\ ^ y * ffi fig © tt ffi £ S 

[ 0 0 5 9 ] 

o B4it. yX)H 8t, enjfi«tPi:©M^*^-rffl!iffl0©»rffi0T'*5o 

B4C*^T, /X;H 8 ©ftiS i: £Pii« P (^y^(S#«i?Pi5) iOB|OE«H(i, 40 
iS®'f^)i ; i^7 , 'Jy?Ol^, i^OJ:oCl~2mnigfiT'^5A < , - £ K , 
8BHH^tiS2mmtC«J#-r2.i:{5^-r?> 0 CCT, g«H*l&-«fc«#-r*&Bfffc* 
©te, BlHtfSilTLtn, -f y^«»©a»ffiB^SEIftLT L* 3 A^6T*So 
T ft t> "5 , / X/b 1 8*^, 91 B iffi P © ffi K S B K -< > f ffi W # tt tti ^ txfc k * lis SB §i 
H*^'>glLTt, -ry*BB©»»ffiBtt£<tb*^o CftKWL, ±SE©*5K'f 
> *«$«8©?RI1&14£§£*T. ^ > *BB*BfttttB£-a-fci§£lctt> -<>*?$$©»$ 
ffiB&s EBH©S»K#l^R*ofcttB4:ft-3TLS$*»&-e*S. 
[ 0 0 6 0 ] 

yjy^'v Ff ^i lOWtiteooDP i fclftktt, v ^ « » i © 
BBffiBWffiCKvMHJB)*** 50 
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2 5. 40X1000/600 = 42. 3 ( /i m ) 

£*Z>° _ , _ ^ ^ ^ 

^ LTv ^©7 5%, f *t»%fi3 0^ m«Fy h Ol*»»siffiIi: t titt, il ft ft fi 

0 ( d e g ) , 

tan20 = 3O/2OOO = O. 015 

£ £ 5 (D T* , 

9 = 0. 4 3 (d e g) 

[ 0 0 6 1 ] 

4*3, K >v h©«*»»Brii«* 7 5 % M*H1*K 2 If 7 hOUf* 10 

mmt Z J X/V 1 8 5 © F «y h klKStiftftttt, 4 o <D F >y b H © E 86 »± , IF 
<y h e >y ^ (42. 3/im) (03/4 (=75%) K Rfc* * ©tf£S« T? * * © * » * 

[ 0 0 6 2 ] 

CCt. i2(0B3T«lft«S* , 6, 0. 4 3 (deg)0><lfflftK£ff*Ka. ttO 
0 9 (i s e c«DaiSS4^fSiA^^K*5o Utt, 156. 7 5%©«SlfiMfcffi = 
f 5 o * > ± 15 <D 8§ 86 H , » $ t < tt 0 . 5mm~5mmOlifl, £ £ (C # 3: L < 

± R ffi * H 0 . 5mm*D*S^t, ^>^*«Oflirti»taicJ:*KyhO«*»»^ 20 
fig ■ # 'h 2 < ft & » fflfttttt©;*Uyhfc + # - 75 , ?6 86 H 

««5mm*f*5t, » » ffl B « & T L T L $ 9 M ft K * * 6 T 5 
0W»*teW':/»«»©a««*a©0»tf** < ft*fc»4:*iW*n*. ) . 

[ 0 0 6 3 ] 

H 5 2 oO»fl Lfc»l»»Rft 1 3©*US«4«rllll8*K«'e***5» 5: l'fc8 1 * 
*f > * «M©KJ£RtfcB©fc©K. 2»IJU*»tttt#l 3K«*Jn6 + »48l* 

^-14aST?**oif, ^y^fS)g£Dt±ttS73[fi]^$'Jfflitoo, ^y*«»©£J£Rfcaj 30 

[ 0 0 6 4 ] 

v> 0 cnti. &58J»fiJitf*l 3 LTlIt § *> © T' ti ft < , 

&triW 1 SKRfttiii^H-lWfttOOt, ( 2 ttffl L-Z-cH^^ftxi* 

1 3±©««) OR»»#CKfl:*feft6t t^5*^WO(tSilCl^< fc©/cfre>T*fc 

[ 0 0 6 5 ] 

H 5 Kfe^T, iMRh-ARlfRh-Ba, ^ ft € tl 2 # SPJ L fc IS & & ft <* 1 3«SR 40 
? & 3 „ $ It . UftRh-Ai:Rh-BtO«ii!8* ( * ffl jA ) *»6*M*«*X^«*« 

oaajBiffiiciissnT^s. nzicztc. krxi -r > * m m © q± a # a % n a s 

tt*fc«>©»$tT?fc*. ffi^R x SO'X^ 7 f S w b jgtaRh-Ai:Rh- 

VH«, gfiffiRh-A, Rh-BRtfRxK«85*ififfeii>0*iB"e**o 
[ 0 0 6 6 ] 

88«ftT^ft^i^K6^TX'fyf SwaS*>tt5t, tS V H i»681S R h - 
ARtfRh-BKlIA'ifinS ( Jg ft R x « « iffifi iffi ft ft <^ ) . ^ IT, Jg ft R h - A 
RffRh-BO«ttIiB l H-Tf««l*CI4, gJxR h - ARtf R h - B (C5l4t§^i 50 
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li IB] — K ft 5 0 
[ 0 0 6 7 ] 

fcl^ictt, UttRh-ASffRh-BCJiniMltflftSOT' H#E»ft-r*» 
f^glfS, mZ. If *J v * S w b 5:1*, ±HO»jiSllC*«Lfe»*Ktt, M«> 
S^Rh-Ai:Rxi:©M?iJJ$8!sP»^ao, *6K<:n&«)»»*?linfe««t*^8tl/ 
TffifitR h-B5I50T\ fifiR h — Atc^n^ftiSSfflt^StaR h — B tCi?ftn^.«StEfil 

[ 0 0 6 8 ] 

CCT. HttRxO««fC«CT«8Rh-A4:aRRh-Bi:*'*nfn*ST8» 
«Olt**i«EC»je-r 5 C fctfl?* 5. cnfcitK MR h - A fcffitfiR h - B t <0 
«»«4I»IBCI9B«*»»** £ t*'tS5CT', CftKCUT, f> * K M ©1 * * ^ 

ft*, ±tBi:iB)«{c> ^^swb*Bt, T«o*jfi»c««-rntf, ±&tM<omm 

tf*fiL, 8KRIi-AK«n*MI*Mn-BE»n«MlJ:!)**<t*c 

[ 0 0 6 9 ] 

±aofltK«tfttf , 6. 7 5 %<OS*KttSli^Ctt, Rh (=Rh — A = Rh — B 
) £ , R x tOUIIiv 
(RhxRx) / (Rhx (Rh + Rx) ) = Rx / (Rh + Rx) 

= 1- 0. 0675 = 0. 9325 
R x 1 3 . 8xRh 

t ft So 

[0070] r 

T'f, cnCioTfittR h-AfcttttR h-BfcO«?S»ftBHI||E»iHI*»»*, ^ 
[ 0 0 7 1 ] 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 

B6C*^T, glnRh-ASU'R h-B«, * ft ? n 2 ftffl L fc % & & ft f* 1 3 <D«ft 
T-feSo £ , « «£ « , X^-y^SwatO^^*>fCLfct^(C{iffiKRh-AO*tC)5it 
ft , X-f»f SwbO»**yEtftttKtt. «t(tRh-B©*Ki)ltn**?K:«|BR« 

£ ft ic <fc 9 , i^li'X-f 7f S w a i: S w b t^l^Fli^t & ft R h 
-A±fcRh-B±kT-fV*«W3V»B-r«KS**WUc«Hlia*»***Cfc*'^** 

[ 0 0 7 4 ] 

0 7 tt, 2 OCDttfJ Lfc5gMfttt 1 3© R£"e***3KUfc»3* 
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«»j«**-r*^H-e**, c <d% 3 nmmmit, ia$x r h - a t r h - b t taw 

[ 0 0 7 5 ] 

H 7 Kfcl^T, «RR h - A t SttR h - B It. Zft^m »SJ S ti ft 58»ffi*i<* 1 3 O 

* « tit T D , »#<Ogmffi«|B)-fIT*&^o t ft , SliiR h-Atfi 
In R h - B t ©M&SS* (*HjS) 6*»^aitflHJ(llKfl|«SnTV^*o S&fctfc 
. 30©^jgSR d(±, ^y^fSriOtttli^rpJ^SlpJ-rS/ctoOffilnT-feSo * e ic , Q 
it. ffift R h - A SD'ffiia R h - B OX^ y f- 1 LtSffit 5 h 9 V v 7 X 2 T* 5, S; ft 

, Ctt, 2 ffi<D$iJ@PA*lfHf *<0# r 1 J ) OAA»1?t5. * 6> K S ft 10 

. L lRtfL2li, fnfn2fA^]OC-MOS • N A N D^- h 735 9 , BlStfB 
2 tt , ZtlZftL 1 RtfL 2<DSNANDy-h©2iff ( I" 0 J X « r 1 J ) OA* 

gPT-fe^o ft , nand^-h iRtf L2ii, MvHft*6*iitf#t&sns. en 
oy a gij * jr ft -r t © T- * 5 o 

[ 0 0 7 6 ] 

C C "Z? » B5KSlftfifiRxJ:, 0 7 tc tts ? 8 in R d t o H K tt , 
Rx=2Rd/3 

OKA^^Oo 20 

R d =? 1 . 5X13. 8XRh = 20. 7XRh 
tttllf, 6 . 7 5%Oi4)fft^5CitfT'f 5. 
[ 0 0 7 7 ] 

ft "T , 07 i:fet^T> B 1 = l^OB 2 = l^A^titttl^ C = 1 * A* L ft t * 
, NAND^-hL lStfL20AAfill, t> »C r 1 , 1J t450T', ^ © Hi fil tt 

, fcfcK roj iot, r d k a * at # « n ■** , mm v h ic * smaitt, « 

JtR h-AStfftlSR h-BOfttatli. at', StriRh-AtffifiiRh-BilOjg 
R|li§U^t\ ffitt R h-ARtfgJrER h-BtCSJSnSHatMtt^b^. 
[ 0 0 7 8 ] 30 

* V> T* , B SlfC - 1 tA*lfti*Ka, NANDV-HIR 

a* l 2 © & w ft ffi tt , thfh ru stf roj ift«ot, 0*. n a n d y- h l i 
no k it m m w m n s # , n a n d y - f l 2 m k a a at it at n * ^ . c © « ^ »c « , is 

Rh-BlC)^n5«aifIfi. fiRR h-ACHStlitiltl* 1 kLftkt, 2Rd / (R 

h + 2Rd) Cif, R d = 2 0 . 7Rh*ftAt5t> 0. 977 Oft 2. 3 

% jj$ ) t ft 5 o 
[ 0 0 7 9 ] 

* ft , Bl = lfrOB2=0,&tfC=l£A*lLfti:£Ktt, NANDy-hLl&tf 

l 2 <d £ m ft <i tt , fnfn roj Rtf ri j tss©?, 0*. nand^-k in 

IC tt € iffi # fit n 1* . NANDy-bL2{RlJ{CO*«i3S^jJSn5. C © if fC tt , SKR h 40 
-B£«n*«»tttt* ffitnR h-A tcam^M ft £li:L ft Rd / (Rh + R 

d) t49, R d = 2 0 . 7Rh^«AT5t, 0. 954 ( « 4 . 6 % W. ) t ft £ o 
[ 0 0 8 0 ] 

<* £> &C £ ft , B 1 = 0frOB 2 = 0. 5tfC = 1 ^A^lt/iif NANDy-hL 

1 & L 2 © & tH ft ffi , t IC r 1 J Bf, NANDy-hL m&tfL 

2 {|J <D £ K Sit # at n £ 0 C O » £ K tt * ffitaRh-Bfc:»n**:ffi«ltt, » R h - 
AlC^nsmatli^ltUftht, 2Rd / (3Rh + 2Rd) R d = 2 0 . 7 
RhSKAtSt, 0. 933 ( m 6 . 7 % ME ) 

[ 0 0 8 1 ] 

ft & , 87f8B**t*t5tf, SRRdi>6NANDy-H l&tfL 2 »C»n ft « 50 
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GND) K»tl«J;?Kl)SStlTl>S. 
[ 0 0 8 2 ] 

5o 

^ L T\ 0 7 © 14 » Bl = lfroB2 = l©fc£ ; &F-yb©fi £ iMiiHfc'fftti, Bl 
-0frOB2-IOtUttl F7H^7fC2 5%, B 1 = 1 O B 2 = 0 © fc t f£ 

1 K»Hf»f«5 5 0 %, B 1 = 0 O B 2 = 0 © £ £ C tt 1 Hf7f«7 5%C« 

[ 0 0 8 3 ] 

0 9 14, 2 o©#!?iJ bfcfg&lgiiitt l 3 ©Mfcfg£Bf HM&lS£T't £<fc ? K bfcSS 4 21 

0 7 K * L fc Vi T- 14 , HVHOlfftfNANDy-H 1 RV L 2 IC 91 AO £ ft 5 © T* , 
<ltl?)ONAND f - h L 1 Rtf L 2 (is Hit§iVH©mffiT-fc<£fflBjfl&& (HBE©) P 

o CCDfztb. B9KStJ:3IC. h7>^x*QifclBIU««©^>^x*Q 2 &tfQ 

3£»tt, ^nfnfiETMtuHU. cniccto, y-h (09 tij a n 

- h ) L iay*L 2©Ilttff^ffi;<t5L!:tft't5. **5> 30©&JgJaRd, h7 
y-;^Ql, Q2StfQ3> A^jgBC B 1 R t>* B 2 , jttfK A N D^- H 1 Rtf L 20 

2 (4, »JtRh-AtRh-Bi:0««H*M»"rsfe«><OM*P#®i:l-TO!ftfJ*«fe 

f O T* $ 5 o 
[ 0 0 8 4 ] 

$fc, UttRh-AtltaRh-BkOtlSitH-etft* 1 . H 9 © W 

T* , ffifitR h-A©ffita«*ffi*tR h - B © g fcx ffi <fc 9 /h £ < L fc . 

C © « & tc fc ^ T > h7V->*X?Q2RlfQ3AM^l4^«l ( 3 O © Jg «t R d fc « iffi 

h- A R h - B fcK*tt*ft»n*tt»Efflttra--'e»«. ffiiiiR h-AOSM 

fi Jg fix R h-BOfiliffliO'J^^Of, MR h-AOjA ( SlaR h-B J:D'J>4^ 

fg^sfc&^o ? lt> collate, »wttH©s«pffiBfr e w > * $ng©g*&S)a© 30 

1 / 2 © {ft ■ K , >fy*««« , «»t5i3CllSU«<. 
[ 0 0 8 5 ] 

H t0tt, X^lBlRD'B2©fifc> ^>»R»©»#ffiBfc*Bt«"r*ia"C**o 01 
0 K nk t <fc "5 , -T > f 7£fiS5©«#fiB*. nottiCSiKtff 

? * * # , Bl=0*»OB2 = 0©fc*C 0*, «fc£«|Kl':'*«8S 

[ 0 0 8 6 ] 

UT, BI = l^OB2=0^XALfctflCB, b V > *J * * Q 3 K * W 8 B $ ft T 
^320©«SiRd»!:fc*i*tf»ift* (h7>S>X*Q2te»«ESft;fcffi;JjiRdfc:tt*iJ5 

aatn*^) . c ©*££, «taRh-BK»ft**M«tt, b i = o4>ob2 = o*a^ 40 

Ltct « i 0 t'hS < ftSo fc«U C©«^T?t. ffift R h - A K iffi ft S « ffiffi « , & 
fix R h-B»caEft4ft«HBJ:t)'hSi/ % o 
[ 0 0 8 7 ] 

* IC , Bl«=0A^OB2=l*X*bfcfc*K«, h 5 > V X £ Q 2 IC & ft S ft T ^ 5 Jg 
StRd«|fc*«Etfi«ftS ( h 7 > S>X * Q 3 tCjfi?iJM£ ft ft 2 o©jgtt R d K » ft 2ft U 
ajftft^) . CO«*. IttRh-BE»n*Mltt, Bl = lfrOB2 = 0U*L 
fcfc * J: 9 fc « 6fc'h* < **. tLT, C©*£»ct4, fflc trt R h - B tc 85ft S ttifttt fi 

, atftR h - AtiSfts«K«± < a*. 

[ 0 0 8 8 ] 

2 P> IC , Bl = l*'OBZ = l*X*Lftt*Kli. (-7>->-X^Q2StfQ3ICgi? 50 
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nr^s 3 o©g*iiR d icnm&nhZo fi^R h - b Kmn^nmm^. b 

1 =0frOB 2 = 1 4A*l/fttSJ:HS6K^S<4*» 

«O»»ffiB*ffl0«oT*<Cfc««"Tf**. ?IT, B 1 & B 2 <D A 77 {SHC {S U T , 
[ 0 0 8 9 ] 

dCT', 0 7 ©0JTMi, »Jpi:ft*-f^*«JSi«>»#ttllKWU, l H»Hi»fOl* 
7 5 £ 3 c k 1 3 £ 5 e L ft#, ti, llLftJ;3t> ^ y t 

o 

[ 0 0 9 0 ] 

ft *5 , H90IM (B7fcBI) T* ti , B 1 R B 2 <D A *J ffi & , (Bl, B2) = (0, 
0), (0,1), (1,0) > (1> 1) ©2tf7hTJ55, C©ffiKi^V>T'fi'^ 
««S©S!#fflll*»«l«-e'*i:*Ktt» l K-y Hivf*3»at5Ctlc4*. ^" ft 

fLT. B90«K6^TB-lfttfB20XAitf ( B 1 , B 2 ) = (0, 0) *» 6 , ( 
B i , B 2) = ( 1 , 1 ) Cfto ft t ±3SLfc*5ICRtfflftie« , 0. 86 (deg 
) £ « ffc T ft tf A < , :oi:tcia«e*at«ltt, ±x£<DJ;?tc6. 7 5%T-fc 
5 <D T* , 

Rh-BOfiJaffi^Rh-ACOfgiaffixl. 067 5 
[ 0 0 9 1 ] 

01 Mi, ±KH«*i«E-r*8KRh-AfttfRh-B**r¥ifiB-e**. 01 1«= 
StiH, fiSRh-AStfRh-BOi*B- ( 1 0 \i m ) tt, ft ^ 7j ft (Bf, 
« 75 Ir] ) ©gJ5- - 7? £ 2 0 ,i m , ffi 7? £ 2 1. 4 fi m i Ift t.OT*4. 
ft *5 , 01 1 T' « 0 7* * £ BS "f 5 , A 1 T » , 09*, W»VH£«IIS1'U A 2 Y 

h^ys;^*Q10Kl/-ryK«««n, A3 Yfi, SfitaR d fcftLT f 5> * * 
Q 2RD"Q 3<D V l"{ y IC * t\ ? tl&ffi Z tl % » 
01 |(D«?tt, iKRh-BtRh-At©ffiitttt, 
21. 4/20=^1. 0675 

i: ft 5o 

[ 0 0 9 2 ] 

0 i 2 «, *nat»»*fflir>fc»iaffl»»*Kwr*H"e*o, T'-j^'N^'f^ 

1 ifctJttS^y*ftffiO$l3*{aiI**Tfc©T'i&S. 0*, £ £ 7? ft # / X /V 1 8©l 
tftfftT'ifc 0 , ±T73 iSjtf £PH*ft©)M (5 73 £ft, 0*, £H«, O^ifl 

[ 0 0 9 3 ] 

01 2 k *s i> r , 4 y ^'mmnm^ifLmit. ±HLit9itn»K, £ £ k 4 & p§ (ait 

~A4Y) fc#ijnJI)6U:*JS*ft , t^* tOkTSc HT, & W > 9 ft M © * 3¥ ffi H © 
T7*;l/Mi, A1Y~A4Y©5^, A3TC»«SnT^i. £ 5 K , ± $ L ft #J £ 

111 m e , i sit* i h , ?n;»f02 5 XffitMttl*»lS**cJ:*'?t5. 

[ 0 0 9 4 ] 

01 2 © £ (ii o 0 r* a , & ffl'J £ » * t i n e ~ 4 n a <o ± t k fc i> t , ± m u ft ± t* ft 
fg^co«?iffiHtt, ewe-m-c^*. lm^t, 2 w g 1 3 *y 1 1 ©me a x s>#« 

£ b , EPHffl&^aft^ClkJCftSo 
[ 0 0 9 5 ] 

tCi^ftl^tt, 2 Rtf 4 ?ijg©^ V * ft ® ©»#&■* , f7*/HOJ 
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C 0 0 9 6 1 * , , u 

7 B 1 2 OtHflHttt, £«»6**T 1 WB. 2 *J i R tf 4 9J 1 « » 

1- £>f y * & ?8 * It W S •<* ?> £ tT, *«»©i!fcttl#iai*tt6lStf"C* 

S fc ft B ( H * » A 2 ▼ ) fc»»S-efcfc©"e**o 
[ 0 0 9 8 ] 

[ 0 0 9 9 ] 

* «*tf±K©«Tt* b 1 Rtf b 2©«en , r*7 9 -**iBttb"c*** *-©fei§2ft 

[0100] 

-£©»J»««t{*l SlO^v^SBii'WItSKSSWW^ ffi £ © 5g & Jg 1 3± 

[0102] . „ » ^ 

T' t ?> o 

£ © * fc »* , 11 9%ffl^Ti«t5t> NllO^U^^'vHff/in^TB 
iTO/X^^SC^^^IlOttHJ^lPl^, 8f 36 fi « 6 M K « Ift t , N+l#IO 

[0103] 
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|f6 0 0 DP IO*«iSOfctS« ^^^H 80EBHHS, 4 2. 3 /x m T* £> i> „ 
[0104] m 
C n tc *t L , J/'J7A"\yFfli^KB. 1 7^yf«»lll'M'K*»iS**tc"I?n 1 

W * tf . 6 0 0 D P I ( / X/H 8 OBBSH BftM 2 . 3/im) Of'J 7;^y K*R»t 

<D £p B B| ic « . JtC9ilftKyb04'IEK7b*'EI«n*J:5lcrntf, 1200 
DP 1 (0(MlOfl]ItfBl^t4 5. 

CD T? It i ^ O T? „ iEO*^**^*^^*^!:!*"??**^*. 
[0105] 

LfrL, **ai»»**ffl'rntf. fSftWfc*«fi*K«K EPBn a a{a*ipj±£-e3 c 

D. I. (Dot-Inter leave;*7^TOF9he^*-SHIEt 
S t t t K > # © 5 -f > T- It 5fe t? T 5 9 V © K v F ® 4" ffl K F y F BB ■ £ ti 5 <fc 3 t 
tfcfeco) icJ:*KyhB«*fft>fcW*Stt.O"?»**. B l 3 fcfev^T, 0 l 2 i: n 
^{CAlT~A4TST'04©Pgli:^>^fS?S©»^fiifi^^®'*^ §Ct ^ BIftlT ** 0 

[0 1 0 6] 

2*5. _ .. 

7 F e >y © 5 0 % fc 0 4> > * 6 lc 

! N + 2, N + 4, • • ©7^f> T-tt, £Hfl5lM«#&K«fcoT'ry*ffl[ 

«*RtWb, f7UHJ*5A4TKJ:9TO*ill«i#S*« N+l, N + 3, 
N+5, • • 070 (tftt^-rv) T-li, M»ffMIP¥aii:J:oT-fyd'***flilSiRt 

C CD £ 3 IC m If > N , N+2, N + 4 , • • CD 7 1* > ( ffl » 7 4" ^ ) T* It , A4T(Ci 

ti- y^jtatfiisn. n+i, n + 3. n + 5. • •cQ^-o (am^^y) t-b 

[0107] *. ^ 

i,t R8f57^t-£HKW>*ffi»<D«W ffi'S *M K7 h H 7f © 5 0 %/cltf 

^ii^-ars^ico^Tfeittc^ffi^nsfcoTtt*!/^ 

[0109] 

b i 4 tt, «i»iti^fti3«i«*itinit*aT*!>, T^ir-eatt-r*^ 



I 
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[0110] ^ . 

'Ell 4f*LH<Dli, MKttr* If- * * ~ K « <K "T * «& * * * * 

01 4 Kfc^Ttt, *«5y^i»B8*»4»KJ:-9T2lfyh«*HJ*l/» * O fcH *) ffi * 
lfttfB2«)XAitKllI**J:HlfttiOT*4. C O 4. 9 fc T tlt4\ 4 

[01 1 1 ] 

«IJ*tf N^yftt, 1 #!Rtf4 ±»ftffltP^8K * !> 

f*7*!l/hT»**A4VK:J:oT«#SnT^*tf* £*62#Bfttf 3»B'0-f 10 

mtt. H»ffl8?aKJ:!)A3Tlci?T, f % * r 7 * )V h O fcfi *» 6 £«K 1 F 

[01 12] 

0 1 5 14, ***»«*fflV*fc*4fcffl*«*Kll!-r*H'**»K K^O¥ftft»lt 

01 5 (c « ^ T , ± fJ 0 0 & > ^>*«»fcffiftS#Scfcft<ttaiLfctt®** •*"*»© 

■e»o, ±$fi5$ir®#j3o&ic49^yy^^£i^2#fcfc^^& ;5 ° 

[01 13] 

0 1 5 © ± m O 0 T? tt > m 4 9J & tf JR 8 9J O K v h (rt»*iO»*twt h) « . 20 
fll O W O F * h (fl»*»I"PiStK7h) tOJpJf^Sl^ltJPlTSO, * fc * * 
6 O F y h (fl««<aaOF»F) « . S4jijatf{g8?lOFf Fi9S5C'hJV , « 

C © 4 5 * 1 ■& K . F y h 0 ¥ 3 ft JfiH % ff to * ^ t , S4?J, » 6 9J& tf ft 8 9J fc tt . 
Fy hfffl] fa (0*^ ±~F£|6J) KjUBTSCfcfcfttK IIA7 ( 

X ->* ) £&-?TguoTL$?o 

[01 14] 

HI 50T«OHC«^T, «IAtf*6WK»J!;i-*/Xn/l 8 ( ft 6 W O X ± fc ft B f 30 
S/X/H 8) ft l ff@ic«, iitt»IP#90*CJ: 0.0 l 5 O ± fj O 0 A: R 

i; * 5 eft 6 fllfc'f LfrL, &oft 2 frBT-W. rtJtffWIP^ 

m ic <fc o . '1'y;7$«g©ly:^±i7^|p]£0 ,: 1 :, , fi*i6ucfiiflis*Ta7jiisoF7 naicw 

jS-rsffiBKWy^ttiKSBW***. S6KJB3ffl1ftt, BJ IS ft M W ¥ » K 4 0 > ^ 
yyjMOttffitffr^f, £ ft (C fl |p] £ T ft 5 ?J go K y naiicwetsttiK 

[0115] 

c o 4 ^ t l x , a 6 w c r * y x/n 8*&, m 6 w £ »* t? a < , as o m ( c o b»j 

T*«ft 5 3*J3U4ft7?iJ) tc^ V 4 3 K U OMT * ft? Wl -MK 

>fy>itiSUI«*4^J:Hr5. c ti »4 , JB4WRtf»8WK»«"r*yX;H 8 40 
fr5ttffiStt*-r:/*KSSfco^Tt>ra*-Pfc3. « ± O 4 5 ic F y F £ 65 B "Tn t4\ ft 

4 5>J, ft 6 ?J&tt*ft 8 ^tCtttST 3 / X/U 1 8fr6»tfflSnft'fyf«iStt, SR-TSh 

■en-5ijK«ai*n*<*D, i«/»5*ififtft<t*:<:« , Tt, bko^s^0§ 

C ttft'SS. 
[01 16] 

0T'$.i» o 01 6l:fe^t, ^'J>^7Ff^l 1 (4 , 6 0 0 DPlOlll*St 

5 0 ( / X;P 1 8 O ffi B m PS 4 2 . 3 \i m ) £ T 5 „ 

0 16*. A1TB, ±«ftlMIP¥«fcJ:oT-f:'*BSI*»**tf» Kfh4**Lft 
MSSLT^S. C045K, ±»ft«ll^ao**ffl^ft»^0 F y F £ y ^f4, 7 'J 50 
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v 7 1 1 ©/ Xil 1 8 (Ommicm L < , FnHf^lt, 42. 3 /1 m i: * 

5 o 

[01 17] 

cnsc«l> ▲ 2 T~A 4 A 1 TCDiSftSiJiSl^SlC «t D««LftF7 FIC 9J 

«|ktfA2Ttt, AlYi:E«K±akftffllP#Sfc*!>W'>*«»**»S4i:Sfcfct»K 
£ b , Ki» h«fi*2fiKlftSI**tt.Ot»5. C ft tt » ± $ © ^ 1 3T*tpL/c 

saiB*cstt*i^T^5. a * , c<D^^<oEna«<D^Dif-y^{i> a 1 y © ¥ # 10 

[01 18] 

TAlT<0 2fiOffiIt'fy*««*l»S«5 (EPHM©&»?e>y?-£AlY©¥#K 

t5) 0 aJH^»Jfi^aKJ:9>r>*»^©&ta£fi*fflfiS'e'T\ £P Hi « © & 

[01 19] 

gjH«oaS D^lftllcfe^T A 1 T© 2 flS©**-??^ >*«W*»9P**T H v h* 20 
fl5«1-So c © £ »i , A3T©±»ff»J FyhO»«i:n«T*«. 
[0120] 

* L T £ 6 tc > ± «ftMIP¥fi K * 9 » * * tifc F v h M M fc , fr fc a 3 *J © K v h ?'J » 

J: 0»*«nfc 3 Wtt. «*tf, nfc 2 OOK 

<y h ylj © -5 *> © M ffil © F v F 5<J £ 3* Jfc Y 5 / X ;l 1 8 6 , S a 5 2 o © £ 75 ft K * tl ^ 
n^:'*«M*(flftttHiLT3 5y*©2W*:*fi8YSi:fc 1 6»fc. ±*f^flJJti*aKJ:»)« 
fig $ ft fc 2 O © K y F ?'J © 3 *» © 6 fill © F -v F J»J K *t (5 f 5 / X ;U 1 8^6, £ 75 ft K 
y^ffi^^lllSltttHLT, 3 9Uf©ffl©lW*«« : r*Ci:*^lf6n5. 30 
[0121] 

e © <fc 5 lc , /'Jy^'yFf'^l i©%awajS4*S*' 5 600DPI'Pa64»^K» 
ijfftSi|'#f S©*C<toTA 1TOJ:5K 600DP I © EH H # ^1 fig T & 3 £ £ IC 
g'l ft ft »J Wi # a fC <fc r> X , A2T©.t9a2{ggg (l 200DP 1) , A3Y©<k?a4 
<g 8? (2400DP I) . Z ZlCltA 4T<D & o % 8 (4800DP 1) © 01 g nj 

fig i: a 3 o 

W±©J: 9 as l 6 ICTfitl&mmmitli., /X;H SOEIBIliD, Ky hS*''h?v> 
« £ E ft W » T* & 3 o 
[0122] 

01 7 it , *it«i»»*ffl^feJB6iSffl»»*Klfl , r*HT*»). Wobb I i n g £ §8 40 

l /c m % tts t m t* h z> o 

H(f» AlTtt. ±J»flF»JW#a©*tcJ:4F-ym5Ja**bT*iO, /X;H 8 0SI 
M H £ Ir) - © U Pi T? , H v h M * 4 M , 91 H IS © & 0 75 ft i: ¥ fir a £ A K tt ^ It t © T fe 
I, 

[0123] 

Lt^io 0>J * tf IS 1 tf § T- it , A 1 T i: m « tc , ± « flF M 8P # a * ffl T F -y h * » fiK 

ts. *fOS2Rl?ii, s/X;H 8*^6, J y tmmz&^s 675rfi)ic{lra]ti:ffiS-e 
T > SB 1 if S © F y h © € T ffi K F -y h * Jfc fit f 5 . ^OS3ffl?B, S^;H 8* 
5,^2 ff -B OktJ:!)?6K:lfil***<U S 2 ff S © F -y h © T « C F -y F * 50 
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[0124] 

$ 6 ▲ 3 T « . A 2 T £ |Q «S tc , BJ*f*IMII#a*ffl^T, K -y F V\ % ® V> ~H ft fc Jfc fi£ 
Iftl^^LTV^o M Iff i T* fi . ▲ 1 T t P « , i*ffWJffl#a*ffl 

^Th'^*8«T«. * K > S2ffi~S4lTlt'li > ▲ 2 T m K , S/X/H 8 

|$t5, t 6 K#©!f§ 5 ffl~!S 7 ff § i T*tt, g§ 2 ff 1 -If? 4 ff i t B 3! © 7? flK T* 
to-&^y*7&ii£04>, fe^[p]lc<SlBltttil?-ti, ± © ff © F >y F © £ T M K F -y F * Jfc /£ 10 
T 5 c c © <>: 5 C IT, m 7 ff g Tftt, *lffBfcraJ>JttBfcFyh*»#LT^*.« 
8 ff B S2ffgtt»kBai?t5. C © «fc 3 Kvh«*Hft« (*fc«tt) K 

thtf, X ->* A 7 £ 1 4 & < f 5 C t *< T * 5 . 

* , ft ff @ £ T* P - # fa K F -y F £ $ ff $ •£ . flffi*»6il!#lflllK:Fyh**lff«** 
*Mi, ffijST-feO, W > ^^)S©g^:fI[6]BlH«^tcf5 UTRSthtffi^. 
[0125] 

0 16©A2TVA3V©<fc?ft£PiIi7?ffiB> '> V 7 )V 7j S © 7 U f * T « , Ffcffl 
Stti^litt, ^feRj>SMta«t»c<fc?3ll^bTi/>fc. cn(cWb> -y K *< 8 » 
L4^7^>7*y >^?B> ffi * , il©=k-?&Wobbl i n g*JSt C iB^Ff 

[0126] 

( 1 ) ± ie m ffi jfc « t- ti , i 3 ic&inz>mmmz%.m lt 2 #*j L/cMffiffi 
it 1 3±-z?i'>^«iai* < »B"r*KSs«na ( m & is £ r# m ) KB#fgM*astf3<fc?KL 

fctf, SSK, :nt, 2 #fj t feftjn&tft* 1 3 e****TI»ilfc*|l|||i*K»tfc«» 
[0127] 

(2) ± IB ^fife & M T* ti , loc^y^Sl 2 rt ? B J» » fiitt l 342oMSL-fti^ 
«t,iBi*{b"r#*^6 , r*«. t a* t , c n k » & -*\ i oo^yyg^i 2 tc $ ^ t 

[0128] 

( 3 ) * * AS * IS T* » 7 'J > $ K ffl ^ 6 ft 5 7 'J y * *\ -y F f - -y ~? 1 lSt/yO^yF 

„ «R| *. ti\ ^^|S^^^tti-r5/-ci6©DNA^t}§«^fltai-ri»fci6©^Etc®ffl-r5i: 
i: fc 51 bE T- h 3 o 

( 4 ) ««J»fitltf*:i 3 £ 00 tc 3* tii] L fc i)\ & til W ^ © © *^ 6 ® BE 

bfc%®i^?, a&S^f4*nWi1-©x*;l/4 f -f64#a j ?«Ja5E4¥S*ffl^Tfca^. 
[0129] 40 

(5) 2»«bfcaj»»tt# 1 3*«K*»f fc*^, cn^iaosi 

ffitai* 1 3 (4, *fLtftl«K:»IJftTi>5*SliS;^. 

K: » Dft -fr f , -g|5©fflis?i:ffi©-gP©BlJl?i:T')'>'^^«m^-y:5rci6©x^;l/4 ; -©fi 
4 fC M «r IS tt 5 C t W T' f 3 t © T* n , *fLt»WJnT^5i&Sllft^. 
[0130] 

fit, ^0Miai4i«lc-«li:x*^*-?:tt^t5Ci:t';X;H 8 6 4 > * m 
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